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The  close  of  the  nineteenth  centttrj  fnmishesSuL^^B^pienai  op- 
ty  for  a  retrospective  glance  at  the  advances  that  have  Ijeen 
in  the  knowledge  of  the  structure  and  architecture  of  the  brain, 
IB  tlie  interpretation  of  its  physiological  action,  and  in  the  applica- 
tiooof  the  principles  of  modem  pathogenesis  to  a  solution  of  its 
aoaiiifold  diseases.  Contrasted  even  with  fifty  years  ago,  the  advances 
Ikal  hare  been  made  are  astounding*  At  that  time  Watson's  *"  Prac* 
tkm  of  Physic''  was  a  storehouse  of  up«tt>-date  medical  lore  in  the 
Biglifth  huigaage.  To-day  it  is  held  in  esteem  not  only  becatiHe  it  is 
tthyilcirical  repository,  but  because  of  the  lieauty  of  its  style  and  the 
iBiiesly  ol  its  clinical  descriptions.  Id  the  light  of  our  present  knowl- 
«dgi»  its  oamments  on  the  causation  of  disease  are  lamentable,  its 
twrhingn  on  pathogenesis  absurd,  and  its  therapy  semibarbarous. 
II  aiay  be  said  that,  withal,  its  clinical  descriptions  are  nusur- 
fiiwcil,  and  this  is  readily  granted.  But  descriptions  of  disease  do 
■ot  maleriaUy  advance  our  ability  to  prevent  or  to  treat  them*  Such 
■Ui^  is  camxiiensurate  with  progress  in  detenniuiug  their  causation, 
aod  tlM  advances  that  have  latterly  l)een  made  in  the  conception,  the 
loodiaalacn],  and  the  pathogenesis  of  intracranial  disease  have  materi- 
aUy  aided  the  prevention  and  cure  of  some  of  the  conditions. 

Tba  aidiiteclure  and  the  physiologic'  of  the  bmiu  are  to-day, 
tbsalca  to  Deurologista,  histologisis,  and  the  school  of  exi>erimenti8tB, 
Bodttately  well  nnderstootl.  It  is,  however,  the  application  of  the 
^mgiisml  principles  of  pathology  and  pathogenesis,  and  iiarticidaily 
^ft  comprehension  of  the  relationship  that  exists  between  infection  and 
^Bis  psfidnciion  of  inflammatory  diseases,  tliat  have  l>een  of  inii>ortauce 
Hb  aiding  lUi  to  discover  the  causes  of  some  of  these  disefises,  and  to 
deviae  Bodes  of  diagnosis. 

The  intracranial  diseases  that  have  l>een  placed  on  a  sul>siHT)tial 

mat^^fwWl  foimdatioD  during  the  past  few  years  are  encephalitis,  iu- 

iJ«*lti*|^  absceas  of  the  brain,  leptomeningitis,  and  intracranial  new 

fimrlfaa.     With  the  nnd**rstandintr  of  thf^ir  causation  have  come  new 

of  diagncfeis,  and  it  is  confidently  hoped  that  these  will  l>e  f<tl- 


lowed  b}^  new  methods  of  trentmeiit,  more  suc^ensful  than  those  now  to 
hand.  As  an  IndiTidual  illustration  of  recent  diagnostic  measures  of 
value,  we  may  cite  that  of  lumbar  puncture  of  tlie  subarachnoid  space, 
a  procedure  the  prac^tical  application  of  which  we  owe  to  Quincke, 
of  Kiel.  Without  l^ing  oversauji^iue  of  the  value  of  this  measure,  it 
may  be  said  that  it  bids  fair  t^i  become  of  great  diagnostic  importancje 
in  the  recognition  of  more  than  one  intracranial  disease.  Acute  in- 
flammatory aflfectioDs  of  the  brain  and  of  its  coverings,  deijendent 
upon  similar  causes,  such  as  Imcteria,  are  not  materially  difl*erent  in 
onset  and  in  the  beginning  of  their  clinical  course,  and  every  physi- 
cian knows  how  difficult  it  is  tr*  make  the  diflerential  diagnosis;  yet, 
if  the  diagnosis  can  be  mude  early^  the  prospect  of  the  patient's  re- 
covery is  materially  inereasedi  as  there  is  then  time  for  the  proper  ap- 
plication of  remedies  which  may,  in  this  early  stage,  abbreviate  the 
tenure  of  the  disease.  I  would  not  be  understood  as  saying  that  the 
end  of  the  nineteenth  century  sees  us  in  possession  of  such  meas- 
ures, but  the  trend  of  pathological  discovery  at  the  present  day  ia 
particularly  in  that  direction. 

The  sei>aratiou  and  recognition  of  primary'  and  secondiu^  degen- 
erations have  constituted  a  very  important  step  in  advance.  The  dis- 
ease, disseminated  sclerosis,  may  be  cited  as  an  instance.  Formerly 
it  was  thought  that  this  disease  was  a  degenerative  aflFection  of  the 
c>entral  nervous  system,  occurring  in  adult  life  and  witliout  attribu- 
table cause.  To*day  it  would  seem  to  !>e  mo^lerately  well  established 
that  disseminated  sclerosis  is  a  disease  of  very  early  life,  and  that 
the  islets  of  degeneration  of  the  nen^ous  system,  which  constitute 
its  anatomical  basis,  are  an  expression  of  reaction  to  some  lin?mic 
irritant,  such  as  a  toxin  which  follows  after  the  acute  infectious  dis- 
eafiSSy  like  measles,  scarlet  fever,  enteric  fever,  and,  possibly,  ma- 
laria. In  the  beginning  such  changes  may  l>e  acute,  or  they  may  l>e 
very  slow ;  but  in  the  great  majority  of  cases  there  is  evidence  to  show" 
that  the  degenerative  proi-ess  in  the  nervous  tissue  is  mediated  clii-ectly 
through  the  blood-vessels  and  that  the  process  is  a  degenerative  one 
from  the  start.  It  is  surprising  to  think  that  pathologists  have  l)een 
unwilling  to  admit  that  the  tissues  of  the  brain,  the  parenchyma,  let 
us  say,  may  undergo  degeneration — the  same,  for  instance,  as  the 
tiBSties  of  the  liver— without  ever  having  l)een  preceded  by  inilamma- 
tory  change  or  accompanied  by  any  of  the  concomitants  of  inflamma- 
tion ;  but  a  study  f>f  the  pathology  of  diseases  of  the  brain  to-day  de- 
mands the  necessity  of  such  admission. 

The  birth  of  the  neuron  theory  of  the  architecture  of  the  brain  has 
lK>en  accnmpanieil  by  a  flood  of  light  in  tlie  int^^rpretntion,  not  only 
of  the  physiology  of  the  brain,  but  «>f  its  nnfhdlogy  as  well.     It  has 
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by  some  that  a  reconciliation  of  the  claima  of  modem 

Usiologjr,  csoDoemiiig  tlie  aimtomical  and  physiological  unit,  the  nen- 

Hilly  aad  the  facta  on  which  tlie  doctrine  of  cerebral  localization  is 

M^bliflfaed,  18  impossible ;  but  a  mfjment's  consideratiun  will  ger\e  to 

Ibe  unteoabiUty  of  such  a  view.     It  is  not  in  place  hci-e  to  con- 

ihe  details  of  the  neuron — they  are  sijoken  of  later  on,  and  a 

iuDlliiurity  with  the  history  of  the  neuron  on  the  pai*t  of  the  reader  is 

for  granted.     It  must  needs  be  considered  that  the  gray  sul>- 

ot  the  convolutions  in  the  higher  evolutionary  stages  is  the 

organ  of  psychical  elalxjrations  and  the  seat  of  those  func* 

o|jerative  in  the  network   that  is  formed  by  the  terminal 

ions  of  the  polymorphous  cells  of  the  cortex.     This  network, 

la  both  the  origin  and  tlie  receiving  station  of  all  outgoing 

and  incouiing  stimidi,  is  in  connection  with  the  lieripherj  by  the  py- 

tamiihil  cfeUs  which  conserve  sensory  images,  which  images  are  the 

Inl  malerials  of  all  intellectual  light.     The  formation  and  preserva- 

tioo  of  motor  and  sensory  images,  their  association  and  correlation, 

am  Um  final  pm^lucts,  and  as  all  reaction  tci  the  environment  is  ac- 

oompaiiied  by  motion  in  some  form,  these  cells  with  their  prolonga- 

priito|»laAmic  and  dendritic,  represent  the  histological  element 

I  which  the  i)hysiology  and  pathology  of  the  brain  are  best  and 

loi^cally  explained. 
I&  the  section  on  localization  it  is  shown  that  in  different  lobes  of 
ttfi  farain  are  formed  and  preserv^ed  different  images— in  the  central 
kibaa  Umi  toot^jr  images,  in  the  occipital  the  visual,  in  the  temporal 
tl»  aoonatie,  etc*  Assam ption  of  the  neurons  as  the  direct  cunnec- 
Htm  of  mck  of  these  parts  with  their  respective  j>eripheral  organs, 
aail  c€  the  interrehitifm  that  exists  between  each  of  these  functions 
hf  maaiia  of  the  dendrites  and  association  tracts,  is  a  necessity  as 
weD  aa  a  material  and  logic^d  advance. 

We  ara  nearing  the  time,  if,  indeed,  it  be  not  already  at  hand, 
when  the  tKisology  of  ilisease  shall  l>e  built  ujMjn  or  in  unison  with 
Qm  nemnm  theory »  and  already  some  w^orkers  in  the  science  of  neu- 
Riloejr  h»^o  heralded  the  advent  of  such  cbissilic^ition.  In  the  pres- 
ot  oooaidefatioii  of  intracranial  diseases,  the  writer  has  i^refened, 
bovaver,  to  abide,  as  far  as  x>ossible,  l»y  the  clansification  based  upon 
MeAo^^  aa  be  is  convinced  that  such  is  more  serviceable  and  intelli- 
jfibla  to  llw  practising  physician  than  is  any  other* 

?fo  definite  mles  of  diagnosiH  can  be  formulated  to  aid  the  physi- 

I  in  ilw  rec<igiiition  of  diseases  of  the  nervous  system  other  than 

Id  keeping  wiih  the  golden  rules  of  general  diagnosis.     In  the 

I  of  nmir^dog}',  more  depends  upon  rnntine,  methodical,  pains- 

;  aiaminatjon  of  the  various  components  of  the  nen^ous  system 
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in  leading  to  the  proper  diajjnosis  tlian  iu  luiy  otlier  department  of 
toedioine.  If  the  physician  will  l>iit  have  the  patience  to  make  such 
examination,  and  if  when  it  is  made  he  is  possessed  of  the  requisite 
understanding  of  the  physiology  of  the  nervous  system  and  of  ability 
to  reason  logically,  it  will  not  occur  often  that  he  is  unable  to  make 
as  accurate  a  diagnosia  a*s  the  si.»ecialist  of  these  diseases.  Without 
these  ftictorSj  however,  no  symptom  complex  in  the  domain  of  putliol- 
ogy  cyiD  seem  more  complicated  than  that  of  an  ordinary  prolilem  in 
neuropathohigy.  It  is  not  proposed  in  this  connection  to  detail  sjie- 
cifically  the  various  methods  by  which  a  diagnosis  of  brain  dis- 
...ease  may  l>e  let!  up  to.  It  should  1m>  said,  however,  that  the  exumi- 
nation  of  a  patient  suflering  from  intracranial  disease  does  not  differ 
materially  from  the  examination  of  a  patient  suffering  from  any 
form  of  neiTtjus  disease.  The  point  that  the  writer  wislies  to  empha- 
size is  that  in  every  c^ise  the  examination  directed  e8i»ecial!y  to  the 
nervous  Bysfcom  should  be  pree^^ded  or  supplemented  by  an  exami- 
nation of  every  system  tvt  the  piitieut's  liody.  Not  infrefpieutly  suf- 
ticient  infomuition  is  obtiiined  from  such  genend  examination  to  put 
proper  interpretation  nixm  symptoms  otherwise  very  ol)scur©»  I  need 
only  cite  as  an  example  the  necessity  of  studying  tin*  ]>ulse  and  the 
general  vascular  system  in  patients  with  brain  almcess.  Oftentimes 
information  thus  obbiineil  may  lie  the  means  of  materially  contributing 
t-^i  the  patient's  repossession  of  health  by  suggesting  the  application 
of  proper  remedies — such  as,  for  instances,  the  detection  of  arterial 
capillary  fibrosis  in  j^atients  threatened  with  cerebral  apoplexy. 

The  objective  examination  of  the  patient  is  of  immense  import- 
ance and  th«^  rtmidtn  of  it  are  to  be  combined  with  information  ol>- 
tained  subjectively ;  but  the  former  is  immeasurably  more  valuable 
in  contrilmting  Ui  a  diagnosis  than  is  the  hitter.  At  a  glance  the 
jdiysician  may  ol)tain  from  the  countenance  and  appearance  of  the 
patient  information  concerning  his  feeUngs,  states  of  mental  content, 
suffering,  and  nutrition,  which  nr*  amount  of  denial  or  atfirnnttion 
on  the  part  of  the  patient  can  materially  change.  Methodical  ex- 
amination to  determine  the  integrity  of  motion,  whether  it  Ije  volon- 
tary»  involuntary,  or  reflex;  of  station,  of  coordination,  of  sensation, 
of  vasomotor  and  trophic  functions;  of  the  complex  of  conditions, 
designated  by  the  terra  intellection,  should  be  made  in  every  case,  and 
deviations  from  the  normal  carefully  noted,  aftemards  analyzed  and 
syuthetized.  The  varied  abnormal  manifesbitions  of  these,  added 
to  the  constitutional  symptoms  of  inflammation,  go  to  make  uj*  the 
symptomatic  content  of  all  intracranial  tli.seases.  Their  association 
a>nd  combination  lyoini  to  individual  diseases.  It  is  not  considered 
to  enumerate  and  discuss  the  various  forms  of  disturbance 


L 


rNTBODUCnOX. 


of  ToluBtaryp  involuntary,  and  reflex  movements— finch  as  tremor, 
eooTiibions,  clonus,  paradoxical  uontractions,  spasms,  contracture, 
aitlrNiuitie  movemeuts,  dance  movementH,  and  tlie  like  tliat  may  occur 
with  farain  disease.  It  is  believed  that  space  devoted  to  such  ex- 
plaomlaon  cim  be  more  profitably  employed.  It  is  hoped,  however, 
iltftt  the  reader  will  l>ear  in  mind  that  diagnostic  ability  goes  hand- 
ift-kaad  with  a  full  understanding  and  an  intelligent  recognition  of 
thcBO  as  well  as  of  other  perversions  of  brain  function. 

It  is  necsessary  to  say  a  word  in  regard  to  some  of  the  diseases 
which  are  here  considered,  and  also  to  devote  a  few  paragraphs  to 
other  alleged  diseases  that  are  not  mentioned.  Of  the  latt^^r,  anaemia 
ami  bypersemia  of  the  brain  are  given  no  space  whatsoever.  In  a  num- 
ber of  vears  devoted  to  the  practice  of  metlicine,  the  writer  has  never 
btea  called  upon  or  imjielled  to  make  the  diagnosis  of  cerebral  anaemia 
or  of  hyperemia  as  individual  clinical  entities,  nor  has  he  ever  heard 
SQch  dia^ofiee  made  by  others  of  greater  skill  and  wider  exijerieoce 
with  wiiouj  he  has  had  the  fortune  to  be  associated.  It  is  believed, 
liiesslbre,  that  if  these  conditions  occur  they  are  most  uneomnion. 
TliaorFtii'ally,  hyperiemia  of  the  brain  is  not  an  impossible  condition; 
bat  fiTactically  its  occurrence,  independent  of  other  intracranial  con- 
dslioiia  or  general  vascular  derangements,  is  not  common  enough  to 
wananl  ua  in  giving  it  separate  description.  The  physician  and  the 
pttttologiat  both  recognize  the  occurrence  of  pulmonary  congestion, 
of  renal  ci  n,  and  of  congestion  of   the  liver;    there  can  Ije 

BO  doabt  tL-.:  :.,  -e  conditions  occasionally  occur,  and  reasoning  from 
malogjr  eongestion  of  the  brain  ought  to  and  possibly  does  occur.  But 
COBgeatioD  of  the  brain,  compared  with  these  even,  is,  it  is  believed, 
tlferaiBely  rare.  Not  many  years  ago  tlirasy  snpei-stnicturps  of 
mymptamB  were  built,  particularly  by  American  and  German  TiTit^rs, 
OB0  lo  represent  ansemia  and  the  other  hyper^Bmia  of  the  bmin. 
Xaarlj  all  fonciional  nervous  diseases,  leaving  out  epilepsy,  could 
bi  plaeeil  nnder  the  on©  or  the  other.  For  a  time,  happily  a  short 
BB»  thoiCi  t^  -*  were  accepted  by  the  professions  and  long-tlraM*n- 

rt  IfttilBcr.,  ..  _  of  imagery,  pnrjiorting  to  be  a  descriptions  of 
aaftmia  and  hTpenemia  of  the  brain,  found  their  way  into  many  text- 
hocika  and  treatises.  Later  years  have  seen  the  space  allotted  to 
ikem  malarially  curtailed,  and  that  just  in  proportion  as  the  neuroses 
and  psydiodee  have  become  more  unlversaUy  recognized  and  under- 
iftood;  no  that  to-day,  while  admitting  that  cerebral  hyperiemia  may 
oerar  during  a  paroxysm  of  pertuassis,  or  associated  with  a  dilated 
fiiclil  lieart,  or  even  as  the  result  of  intense  mental  application,  par- 
tienlarlv  in  connection  with  the  ingestion  of  cardiac  stimulants,  and 
thai  ana>mia  of  I  lie  brain  may  occur  as  a  manifestation  of  general 
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hjdrsemia,  tlie  writer  dues  ntit  concede  tbe  necessity  of  considering 
these  conditions  as  clinical  entities  nor  apart  from  the  factors  that 
produce  them. 

Malfurmations  of  every  kind  and  protal  defeete  of  the  brain  are  con- 
sidered very  briefly  >  bcH^ause  these  conditions  excite  a  pathological  in- 
terest rather  than  a  clinical*  Diseases  of  the  brain  and  its  coverings, 
due  to  parasites,  are  considered  as  briefly  as  possible,  because  in  this 
country  the  rarity  of  their  occurrence  does  not  call  for  more  extensive 
description.  On  the  other  hand,  consideration  of  tlisease  due  to 
infection  hiis  l>pen  as  iletailed  as  sjiace  would  i>erniit,  and  the  en- 
deavor has  been  made  to  incorporate  all  that  has  so  far  been  definitely 
proven  in  regard  to  the  origin  of  such  diseases,  and  this  Ijecause  of 
the  conviction  that  satisfiu-tiiry  treatment  will  be  forthcoming  only 
when  such  causation  is  definitely  and  clearly  made  out* 

In  the  section  on  cerebral  localizatifni  scant  mention  is  made  of 
one  of  the  most  impoitant  pathological  quostious,  and  the  most  im- 
portant psychological  problem  that  can  present  itself  to  the  physician, 
viz.,  aphasia,  and  this  l)ecause  the  subject  is  considered  in  this  trea- 
tise apart  from  cerebral  localization  and  by  another  writer. 

Current  medical  literature,  and  not  preWous  ti^eatises  and  text- 
books, h*is  hefMi  the  source  where  information  has  l>een  souglit,  and 
the  endeavor  has  Ijoen  ni*'ide  to  express  obligations  to  such  sojrces  by 
apjjending  to  each  section  a  register  of  the  literature  that  has  been 
consulted. 
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MORPHOLOGY  AND  ANATOMY  OF  THE  BRAIN, 

In  the  prepanition  of  this  section  on  the  morphology  and  anatomy 
of  the  brain^  it  has  been  my  endeavor  to  keep  in  mind  that  it  is  in- 
tended more  for  the  general  practitioner  than  for  him  who  has  be- 
come so  familiar  with  the  anatomy  and  diseases  of  the  nenous  sys- 
tem as  to  warrant  his  ^issnmption  of  the  name  of  neurologist,  Tlie 
anatomy  of  the  central  nervous  system,  more  particularly  the  part 
within  the  skull,  reciuires  closer  study  and  deejier  thought  for  its 
comprehension  and  understanding  than  does  any  other  subject  with 
which  the  student  physician  has  to  cope. 

A  complete  understanding  of  the  intricacies  of  its  architecture  is 
the  labor  of  a  lifetime.  A  knowledge  of  its  anatomy  sufficient  to 
comprehend  the  pmblems  of  those  normal  and  diseased  fnnetiouiugs 
of  the  brain  which  the  jjliysician  is  liable  to  meet  every  day  is  more 
easily  acc^uired.  An  outline  sufficient  for  the  practical  needs  of  the 
physician  will  be  attempted  here. 

This  outline  will  comprise:   1.  The  gross  anatomy  and  morphol- 
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■  th©  bmini  with  particular  refereuce  to  the  exteiiial  conforma- 
tioii  of  tlie  oerebral  Lemispberes.  2.  Tbe  iiiier  structure  in  so  far  as 
lliift  18  tteOQesary  for  tbe  comprebeiiBiou  of  tbe  pathways  of  reeep- 
lif«  fltimuli  or  tbe  sensory  tracts,  aud  of  emissive  stimuli  or  tbe 
molur  IraciB.     3*  Tbe  eirculatiou  of  tbe  brain. 

Tbe  pbvdiokjgy  of  tbe  brain  will  be  considered  witb  particular 
rdSeratiee  to  localization  of  function. 

Tha  pbysician  who  is  not  versed  in  the  nomenclature  of  the  fine 
and  ^roas  anatomy  of  tbe  nervous  system  is  likely  to  l>e  t^unfused  by 
tliegreal  mass  of,  to  him,  unnecessary  and  unessential  detail.  An- 
odier  obnteek  to  tiie  general  reader  in  tbe  way  of  an  understanding 
of  tbe  central  nervous  system  is  the  entirely  different  noniencbiture 
which  different  writers  employ  in  tbe  designation  and  description  of 
veU-knowQ  parts  of  tbe  brain,  particularly  of  the  cerebrum*  I 
abftll  endmvor  to  avoid  this  obscui'ation  as  much  as  possible  by  tbe 
iMe  ol  Ae  most  nniveraally  accepted  terminology  and  by  sometimes 
iMMing  in  i^arentbesis  immeiUately  following  it  tbe  most  commonly 
ned  teclinieal  synonym  or  favorite  term. 

Tbe  terminology  proposed  by  Wilder  and  adopted  by  bis  students, 
hj  MUIb,  and  iu  part  by  other  \iTiters,  I  shall  make  but  little  use 
ol,  because  I  have  not  been  able  to  convince  myself  that  it  contrib* 
ittes  to  lucidity. 

Tbe  brain  (encepbalon)  is  divided embry ©logically  into  five  parte: 
(1)  The  cerebrum  wbicb  includes  thebcmispheres,  the  striate  bodies, 
the  eor|)as  eallosum,  outer  commissure,  and  fornix;  {"2)  an  interbrain, 
inelndiug  the  structures  in  connection  with  tbe  third  ventricle,  prin* 
iu|i&Ut  tbe  optic  thalamic  the  median  commissure,  tbe  mammillary 
bodies,  and  inf undibulum ;  (3)  the  midbrain,  comprising  the  crui-a 
OHiibri,  the  cf^rpora  quadrigemina,  tbe  optic  thalami  with  the  middle 
commiasttre  and  pineal  body;  (4)  the  hindbrain,  made  up  of  tbe 
ombeDiini  with  its  |[)eduncles  and  tbe  pons  (pons  Varolii),  aud  (5) 
Ibe  alterbrain,  the  oblongata  (medulla  oblongata)  or  bulb. 

Tbe  cerebrum,  a  large  ovoid  mass,  consists  of  two  equal  parts, 
tbe  benuspberes  (hemicerebiiims),  each  containing  a  large  cavity 
tb4*  laterml  ventricle*  united  together  on  the  mesal  surfaces  by  a  large 
while  maas  of  fibre  known  as  the  cori>us  callosum.  Tbe  two  hemi- 
•phinM  aasiftt  to  form  another  cavity,  the  third  ventricle.  The  hemi- 
spheres mxe  separated  by  tbe  longitudinal  fissure. 

One  btintaphere  is  tbe  exact  counterpart  of  the  other  and  has  an 
•OlBrior  or  frontal  pole,  a  |K:isterior  or  occipital  pole,  tbree  surfaces, 
SB  imter  (ineeal),  which,  wntb  its  fellow  of  tbe  opposite  side,  forms 
the  Isteml  borders  or  sides  of  tlie  longitudinal  fissure,  an  outer  sur- 
fiottt  baling  a  BUf)mor  nnd  lateral  aspect,  conforming  to  tbe  slope  of 
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the  skull,  and  an  utider  fiurface  whieh  is  divided  into  three  paris  to 
conform  to  the  three  Io^hub  of  the  skull  with  whitjh  it  cornea  in  con* 
tact:  the  orbital,  the  middle,  and  the  oceipital. 

A  gi'osfi  diviHiou  of  each  surface  of  u  hemisphere  is  often  made 
into  lobes.  The  names  which  are  given  to  these  on  the  external  sur- 
face, including  the  up^ier,  outer,  and  under  surfaces,  are  the  frontal, 
parietal,  occipital,  temporal,  and  insulai*  lobes  (the  Island  of  Beil), 
the  names  of  which  designate  in  a  general  way  tlieir  location,  with 
the  exception  of  the  last,  which  is  covered  over  bv  the  i^ylvian  tis- 
snral  border  of  the  temporal  and  parietal  lobes.  The  insular  lol>e  is 
internal,  hxCt  external  and  ailjacent  to  the  cerebral  ganglia-  In  the 
early  formative  stages  of  the  brain  it  shows  first  on  the  external  sur- 
face, being  covered  over  gi-ndually  as  the  brain  develops.  On  the 
mesal  surface  of  the  brain  the  same  lobes,  with  the  exception  of  the 
insular,  are  seen;  but  here  special  names,  which  will  be  mentioned 
later,  are  given  to  some  of  them. 

Like  the  entire  central  nervous  system,  the  cerebrum  is  made  up  of 
two  parts  which  from  their  appearance  are  known  as  the  gray  and  the 
white  matter.  The  former,  situated  on  the  out*iide,  is  ct mvoluti\'e,  that 
is,  it  dips  into  the  numberless  tissures  \vhich  apparently  break  up  the 
continuity  of  the  surface  of  the  brain.  The  entire  mass  of  gray  matter 
makes  up  the  cortex  of  the  brain.  By  means  of  this  involution  of  the 
gray  matter  into  the  fissures,  its  continuity  is  unbroken,  and  its  sur- 
face area  is  much  greater  than  that  of  the  white  %vliich  it  covers  and 
encloses.  It  is  calculated  by  Wagner  that  the  extent  of  tlie  sunken 
surface  of  the  gray  matter  is  twice  that  of  the  exposed*  The  thickness 
of  tlie  cortex  varies  in  diffi^rent  portions  of  the  brain  and  varies  ac- 
cording to  race,  age,  sex,  and  individuah  The  average  thickness  of  the 
cortex  is  from  1.5  to  3.5  mm. :  it  is  thicker  at  the  crest  of  the  convolu- 
tion than  at  tlie  bottom  of  a  fissure;  it  is  thicker  in  the  central  lobes 
than  anywhere  else  in  the  brain,  and  thinnest  in  the  occipital  lobe* 
Tlie  cortical  nren  is  somewhat  greater  in  the  brains  of  highly  intellec- 
tual individuals  than  in  those  of  ordinary  mental  capatnty,  and  the 
investigation  of  Donaldson  seems  to  show  that  brain  regions  develop- 
mentally  imperfect,  owing  to  absence  or  defect  of  function,  are  defi- 
cient not  only  in  cortex  thickness  but  in  cortical  surface  area. 

The  landmarks  of  the  hemispheres  are  the  fissures  (sulci).  They 
are  usually  spoken  of  as  of  two  kinds:  the  x^nncipal,  "interlobar" 
or  complete  fissures,  and  the  secondary,  "interlobular,"  "interconvo- 
lutional  '*  or  partial  fissures.  The  important  fissures  on  the  outer 
surface  of  the  brain  are  the  fissure  of  Sylvius,  the  fissure  of  Rolando 
(central  fissure),  and  the  parietooccipital  fissure.  The  principal  fis- 
sures on  the  mesal  surface  of  the  brain  are  the  calcarine,  which  con- 
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lilMMH  in  part  to  the  parietooccipital  fiBBure  of  the  outer  surface,  tlie 
cmOo^omiU'gixial  fissure,  aud  the  collateral  fissure. 

The  fissure  of  Syh4u8,  the  largest  and  moBt  striking  of  the  fis- 
8Brea»  is  ou  the  under  aud  lateral  Burfacea  of  the  brain.  It  begins  aa 
a  imilier  deep  fosna  at  the  anterior  perforated  space,  passes  fonvarda 
and  tipwanls  to  the  lateral  surface  of  the  brain,  where  it  divides  into 
m  Bbxai  anterior  horizontal  branch  and  an  ascending  branch  which  con- 
ti&iliea  biM^kwHrds  obHquelj  towards  the  lougitudinal  fissure  and  ter- 
mlnalfw  in  a  liifurcatiou  near  the  middle  of  the  lateral  surface. 
When  the  lii)e  of  the  fissure  are  pulled  apart  just  above  its  origin 
IIm  inankr  lobe  (island  of  Beil)  comes  into  view.  The  fissure  of 
S^'Kius,  wlieu  it  tui'us  over  u[>on  the  lateral  surface  of  the  brain, 
fanuB  a  flat  tiiangular  depression,  which  is  often  called  the  fossa  of 
Sxhioa.  and  int<.»  which  the  frontal  and  parietal  convolutions  reach 
Ilka  a  cover  over  the  island  of  Keil.  For  this  reason  thej  are  often- 
tijii€€i  referred  to  as  the  ox)ercula  or,  if  spoken  of  iudividiiall\' ,  they 
oompriiie  the  frontal  o[>erculum,  the  parietal  operculum,  and  the  tem- 
pQCml  a|>ert*ulum.  ^Tien  the  fissui-e  appears  on  the  lateral  surface  of 
the  brain  it  separates  the  frontal  and  parietal  lobes  from  the  tem- 
poral. Jafit  behind  a  point  midway  between  the  anterior  and  the 
portorior  pole-s  of  the  brain,  on  the  lateral  surface  of  the  brain,  is  the 
deefp,  eoQspicuous  fissure  of  Bohmdo  (central  fissure),  which  on  ac- 
oottot  of  the  fact  that  it  nearly  evenly  divides  the  motor  areas  of  the 
licaixi  is  of  great  importance  in  motor  loealizatiou.  Ita  course  is  ob- 
liiliM^ly  npwanls  and  backwards  from  its  origin  near  the  fissure  of 
SyMns,  and  it  terminates  just  before  reaching  the  longitudinal  fis- 
flin^  Sotnetimes  it  is  confluent  al>«>ve  with  the  longitudinal  fissure, 
bat  more  frequently  it  is  not.  It  separates  the  frontal  from  the 
paiieial  coovolntion.  The  parallel  convolutions  on  both  sides  are 
Iesowb  as  lh€  aMcending  frontal  and  the  ascending  jjarietal  con  vol  u- 
lictta,  h^iuently  and  properly  mt^rely  as  the  central  convolutions. 

The  parietooccipital  fissure  can  be  seen  for  a  short  extent  only  on 
tfi'  d  surface  of  the  brain.     It  separates  the  parietal  from  the 

01:4..,  .-,-  I  >he.  On  the  niesal  surface  it  unites  lielow  with  the  cal- 
carine  fiiisttfe;  the  weilge-shai>ed  portion  of  the  occipital  lobe  in- 
doded  beineen  these  two  fissures  is  called  the  cuneus. 

The  eaQoiiomargiual  fissure  is  the  most  conspicuous  fissure  on 
tbfff  mesal  8Urfac«i  vt  the  brain*  It  runs  parallel  to  the  corpus  calloBum 
aa  far  an  the  middle  of  the  hemisivhere,  where  it  turns  obliquely 
(owaidfl  the  upj^er  border  of  the  hemisphere,  terminating  just  poe- 
Imor  to  lh<*  hi^giiming  of  the  fissure  of  Rolando.  It  separates  the 
Kyns  fcimicatns,  forming  itj^  upper  boundary,  from  the  frontal  con- 
tolatiofi  Mf.i».T;.»r!v  and  from  the  paracentral  convolution  posteriorly, 


Fm,  1.— Kzteni«l  Burfao9  of  tii«  Brmin.    From  Van  OefaQcbteit 

The  calcariue  fissure  is  a  deep  fissui^e  cleaving  tlie  mesal  miT- 
fifkoe  of  the  posterior  pole  of  the  brain,  and  is  eonipo«ed  of  two  por- 
tions: an  anterior  limb  whieh  separates  tho  i»recuiieus  alxjve  from  the 
temporal  \o\h>  Wlow,  ext*?!DdiuK  f<^r%vard9  and  terminating  just  beneath 
the  Hpleniujxi  of  the  corpus  callosum;  and  a  posterior  limb,  which 
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the  cuneus  from  that  portion  of  the  temporal  lobe  known 
10  the  lingulajn  and  which  reaches  the  anterior  apex  of  the  occipital 
pole  ol  the  hemisphere. 

The  collateral  fissure  first  descril^ed  by  Huxley  and  recognized  by 
Behifer  lies  below  and  parallel  to  the  anterior  part  of  the  calcarine. 
It  estenda  forward  towards  the  tip  of  the  temporid  lolje  but  without 
wrfiing  the  extremity  of  the  lobe. 

Aa  has  been  said,  these  fissures  just  enumerated  divide  the  brain 
tslo  pirtey  so-called  lobes,  which «  on  the  exterual  surface,  have  re- 
Miv0d  names  similar  to  the  cranial  bones  which  cover  them— for 
example,  the  frontal,  parietal,  temporal,  and  occipital.  In  a  general 
«my  all  of  the  braiu  in  front  of  the  fissure  of  Rolando  and  above  the 
fimue  of  Sylviu'^  is  comprised  in  the  froubd  lobe.  The  part  of  the 
braiti  l»ehind  the  fissure  of  Rolando  above  the  fissure  of  Syl\  ius  and 
in  front  of  the  pariet<:>occipital  fissure  constitutes  the  parietal  lobes; 
UiaI  l>ehind  the  parietooccifiital  fissure  and  above  the  posterior  limb 
cif  the  calcarine  fissure  is  occipital,  while  that  below  the  fissure  of 
Sylvius  in  front  and  the  anterior  calcarine  fissure  mesally  is  included 
to  the  temjxyral  loljes.  The  boundaries  of  the  insular  convolution 
Iiare  already  been  considered.  The  distinctions  between  the  various 
psrls  of  the  brain  are  by  no  means  so  striking  and  apparent  as  might 
eflem  from  this  arbitrary  way  of  btmnding  them.  Attem^its  have 
iMeD  made  to  divide  the  surfiices  of  the  braiii  according  to  their  phys- 
iftlo|p<yal  functions,  and  the  trend  of  embryological  and  i)athological 
iufstig^tion  is  decidedly  iu  this  direction.  At  present  division  into 
iBolar^  sensory,  special  sense,  and  pyschical  area,  such  as  are  spoken 
€if  ooder  "cerebral  localization,"  are  Justified.  The  mesal  surface  of 
flbs  liraixi  is  divided  1  jet  ween  the  lol^es  mentioned  on  the  external 
nrfaoe*  Special  names  have  been  given  to  different  convolutions  on 
fids  soi&oe  OD  account  of  their  shape,  and  their  fissural  and  boundary 
rdadoo. 

To  readily  grasp  the  i>roblem8  of  loc^alization  it  is  necessary  to 
eoDflider  the  convolutions  of  the  different  lobes  in  detail,  partic- 
alarij  those  in  which  there  is  accurate  localization  of  function.  It 
may  be  said  in  imssing,  however,  that  verbal  description  is  as  much 
tnlBfior  ID  worth  to  faithfully  executed  drawings  as  drawings  are  to 
fha  scteal  brain  itself.  It  is  therefore  recommended  that  the  accom- 
panying iilnstmtions  (Figs,  1,  2,  3,  and  4)  be  cArefuUy  studied. 

The  froDtal  lobes,  which  comprise  alwut  one-third  of  each  hemi- 
•pbsrs,  are  composed  of  four  gyri  (convolutions) :  on  the  external  sur- 
buae  (Fig.  1)  the  first,  second,  third,  and  ascending  frontal.  On  the 
Biaalmrface  (Fig.  2)  the  frontal  lo1>es  are  reproHeiitcd  by  the  marginal 
gyiiB;  «m  the  inferior  or  orbital  siu'face  (Fig.  3)  by  the  orViital  gyri, 
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paiielAl  convolutions.  As  theBe  three  gyri  are  the  battleground  of 
•eriom  coutrovt^rs^  by  certiiiu  hx^alizationists  it  is  well  perhaps  to 
dneribe  them  in  aomewhat  greater  detail  than  the  remaining  con- 
fohltiopfl.  The  terms  marginal,  sui>rainargiual,  and  inframarginal 
are  mtber  looBely  used  by  some  writers.  I  shall  use  the  term 
sapmunmKU^  gyrus  to  indicate  the  lobide  bounded  in  front  by  the 
aBoending  parietal  gyrus,  above  by  the  horizontal  limb  of  the  inter- 
parietal S«sure,  behind  by  the  angular  gyrus,  and  below  by  the  super- 
tempocal  ccmvolution,  the  latter  sometimes  called  intramargiDal— a 
luffiwalioe-^hax^ed  gyrus  which  embraces  tlie  posterior  end  o£  the  fis- 
«re  of  8y Inos*  (This  supertemporal  or  inframai^inal  convolution 
is  not  wepgnized  by  nil  anat<3mista.  It  is  looked  upon  as  a  part  of 
tbe  sQpiamarginal  g^rusj 

The  term  angnLir  gyrus  has  been  used  with  even  greater  latitude, 
particularly  because  of  the  less  restricted  definition  of  the  area  in  the 
bmiti  of  the  ape,  the  angular  gyrus  of  Huxley,  pit  coiirbe  of  Gratiolet. 
By  ihe  mnjorit}'  of  writers  it  is  used  to  include  all  that  remains  of 
tba  inferior  parietal  convolution  i)osterior  to  tlie  sni)ranxarginal  eon- 
ffilution,  that  is,  the  part  of  the  parietal  convolution  between  the 
superior  parietal  convolution  alK>ve,  the  occipital  behind,  and  the 
teopoml  Ijelow  where  the^ie  three  parts  come  together.  It  will  be 
aMu  that  this  outline  follows  Schafer  in  limiting  tliis  area  of  the  an- 
gular coDToluUcm  by  describing  a  postparietal  jToeteriorly  to  it. 

Tba  parietal  lobe  is  representee!  cm  the  mesal  surface  of  the  bi-ain 
by  Vbm  pseGmtens  or  <juadnite  lobule;  these  two  terms  indicate  its 
fHMitioQ  and  its  shape.  It  is  limited  in  front  by  the  paracentral 
Bmmn  and  l»ehind  by  tlie  jmriettioceipital. 

Tlia  ciecipital  lobe  forms  the  occi]>ital  or  posterior  pole  of  the 
haoiiapliflre.  A  knowleilge  of  its  bouutlaries  and  relationships  is  of 
<!itpwwH»  impoiiance  to  the  physician  because  in  it  is  hx-alized  the 
aaaaa  af  Biglii.  On  the  external  surface  it  is  not  distinctly  demar- 
cated bom  the  parietal  and  temfxiral  lobes.  This  surface  is  confined 
to  eompafatively  small  limits  by  Elierstaller  and  Schafer,  who  give 
aa  homidarifia  on  the  external  surface,  in  fiont  the  parietooccipital 
and  the  anterior  occipital  fissures,  and  below  a  line  connecting  the 
I'Twerondof  Cie  anterior  fissn re  with  the  posterior  extremity  of  the 
calcarioa  fimture.  On  the  mesal  surface,  its  limitations  are  very  dis- 
iind  in  front  by  the  iMirietooccipital  fissure  and  below  by  the  cal- 
flariae;  tfaa  reaolting  gyrus,  triangular  in  shape,  is  known  as  the 
cocoa,  or  coneate  lobule. 

Tba  remainder  of  the  hemisphere  to  be  seen  on  the  external  sur- 
fua  ic  coodfirised  in  the  temporal  lol^,  which  is  separated  in  front 
aad  above  from  the  fnmt^il  and  parietal  lobes  by  the  fissure  of  Syl- 
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vius;  behiJid)  the  delimitation  from  tbe  parietal  lobe  is  not  distinct, 
while  still  farther  posteriorly  it  is  separateil  from  the  occipital 
lobe  by  the  later  occipital  sulcus.  The  temimral  lobe  taken  as  a 
whole  is  kidney -shaped  with  the  convexity  directed  uutwards,  its  an- 
terior narrower  end  i>rojecting  Ix^neath  the  orbital  surface  of  the 
fi*ontal  lobe  and  separated  from  it  by  the  Umntx  of  Sylvius.  Its  upper 
surface  is  roofed  by  the  postoriMr  liml»  of  the  finsure  of  Svlvius,  while 
its  h:)wer  surface  is  separated  from  the  gyrus  fornieatus  (or  limbic 
Iol>e  as  designated  by  Sehufer)  by  the  collateral  fissure.  On  the  ex- 
ternal surface  the  temporal  lol)e  is  separat-ed  by  four  longitudinal 
fissures,  which  divide  it  into  five  gyri  which  are  called  respectively 
from  above  dow^n wards  the  fii-st,  second,  tliird,  fourth,  and  fifth  tera- 
\yorii]  gyri.  Simple  enumeration  of  these  gyri  is  sufficient  for  our  pur* 
pose  except  in  the  ca»e  of  the  fourth  and  tlie  fifth  ternporah  The  first 
of  the  f(*rmer  ctmvolutions  is  very  commonly  referred  to  as  the  fusi- 
form lobule  and  in  considered  to  he  a  part  of  the  occi{>ital  lolie,  while 
the  fifth  is  usually  spoken  of  as  the  lingual  lobule.  It  is  8ituat*^d  Ikj- 
tween  the  collHteral  and  calcarine  fissures  and  for  this  reason  is  often 
called  the  infracalcarine  or  subcalcarine  gyrus.  The  island  o(  Pveil 
(insitlar  convolution)  is,  as  has  been  said,  not  perceptible  on  the  sur- 
face of  the  bi'ain  until  the  covering  parts  of  the  frontal  and  i)arietal 
lobes  (opercula)  are  iniUed  back  or  cut  aw^ay.  When  this  is  done  it 
will  lie  seen  that  this  lolje  is  somewhat  pyramidal  iu  shape,  the  base 
resting  on  the  corpus  striatum  with  which  it  develops,  ite  apex  i>ro- 
jecting  outwards  towards  the  bottom  of  the  fissure  of  Sylvius.  Its 
principal  fissure  is  the  eentrftl  fissure  of  the  island,  whieh  ninning 
panillel  i4i  the  fiasure  of  Rolando  separates  it  with  other  less  con- 
spicuous fij^sures  into  several  sti'aight  convolutions,  gyri  recti. 

The  inner  surfaces  of  the  hemispheres — the  aurfaoes  which  are 
united  by  means  of  the  eoriiun  callosum — have  been  described  io 
so  far  as  the  external  lol>es  of  the  cerebnim  are  there  presented. 
There  remains,  however,  a  portion  which  it  is  necessary  to  men- 
tion specially  in  order  to  ol)tain  a  clear  idea  of  its  loc«tif>n.  This 
portion  was  named  by  Brrx-a  the  gmmle  hhe  Umhiqtw  and  is  de- 
scribed by  Schafer  as  the  limbic  lf)l»e.  It  is  bcjundetl  above  by  the 
callofiomarginal  and  paracentral  fiNsui-es  wliieh  separate  it  frnm  the 
frontal  and  ]>arietjd  Iol>es,  l>elow  by  the  anterior  part  of  the  collateral 
fissure  which  separates  it  from  the  temporal  lolx's,  behind  hy  the 
|K>8tlimbic  which  se[>arates  it  in  part  from  the  precuneus.  SiK>aking 
generally,  it  arises  from  below  and  in  front  of  the  corpus  callosum  just 
above  the  olfiictory  tract  and  encircles  the  corims  callosum  like  a 
l^irdle;  passing  around  behind  and  beneath  the  splenium  of  the  latter, 
it  continues  anteriorly  beneath  the  crusta  as  far  forward  as  the  olfao- 
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lobe,  quite  to  the  point  of  its  beginuing.     From  the  point  pos- 

Etieriortjr  where  its  eoutinuity  is  interrupted  by  the  enti-ance  of  th*3 

IMl^raie  fissure,  that  is  above  the  colhiteral  fissure  to  its  terniiiiatiim, 

i  kaowiias  the  hip[iot*uiiipal  or  uncinate  gyrus.     This  lobe  is  often 

to  by  writers  aa  the  falciform  lobe,  a  name  given  to  it  by 

Ibe,  but  which  included  also  the  fascia  dentjita,  fornix,  aiid 

Incidum,  atructnres  which  ai-e  to  be  seen  only  when  the  honii* 

are  «<e|^iaratieKl.     Schafer  nsee  the  limbic  lobe  to  include  all 

fttsA  and  in  addition  such  rndimentary  gyri  as  the  supracallosal, 

IgOkiictilii  imd  sulieallosal — parts  which  do  not  interest  ns  now,  as  they 

llmTOiio  ^loeaUzatiou"  aignificance.     The  limbic  lobe  is  made  up  of 

gyri  or  eonvolutions,  the  gyms  foruicatus,  the  hippocampal 

IfprTHH,  miul  a  leas  imiKirtaut  one,  the  dentate  gyms.     The  gyrus  for- 

[limlitt,  gynia  cingnli,  or  callosal  gyms,  ia  immediately  over  the  cor- 

\  callcHimii  and  sex^anited  from  it  by  the  fissure  of  the  eorpiiK  cal- 

lloram*     It  ia  fitKiueutly  deserilied  as  consisting  of  two  portions,  the 

lorma  cingnli.  the  part  lying  close  to  the  corpus  calloaum,  and  the 

jgyfuah'  ipi.     The  gyrns  fornieatus  is  separated,  however,  by 

aTerj  ci   .  ,  .    ii>UH  narrowing  known  as  the  isthmus  of  the  gyms  for- 

iiioalna,  and  from  this  point  forward  to  its  termination  near  the  apex 

pialtlie  temiH»nd  lol>e  it  is  proi>erly  known  as  the  hippocampal  gyrus. 

^  Th©  gj'rus  hippocampus  together  with  the  infracalcarine  gyms  is 

roAeD  spoken  of  as  thi*  uncinate  gyms  on  account  of  the  hook-like 

^  shape  of  ita  terminal  |>oint  known  as  the  nncns, 

Tb©  dentate  gyrus  ia  a  small  convolution  with  a  serrated  border 

[  JQ«t  aboir©  the  hipiK5campal  gyms,  immediately  dorsad  of  the  sple- 

nhtiD  of  th»^  corpus  callosum  :  it  lies  on  the  isthmns  of  the  gyrus  for- 

akmtns  and  extends  along  the  border  of  the  hippocampal  gyms  to 

the  upaoe  betweien  it  and  the  uncus.     It  is  well  to  remember  that  the 

giTua  forms  the  surface  of  the  posterior  ai>ei*ture  of  the  lat* 

(«fmlT«i]lride. 

Tbe  oUactorr  lobe^  like  the  optic,  is  rudimentary  and  was  included 
by  Broca  aa  a  part  of  the  limbic  1v\k\  It  is  composed  of  two  por- 
Umi  poiiteriur  and  the  anterior  olhictory  lobules,  the  former  im- 
nadtately  in  front  of  the  anterior  terminatioti  of  the  gyms  hi]>po- 
eantpoa.  Fn»m  the  latter  arises  the  olfactory  tract  which  extends 
fbrwanl  to  receive  the  tjl factory  nerves. 

The  HisrroLoaicAL  Structure  of  the  Gray  Matter. 


Tht*  finer  atmrture  of  tlje  gray  matter  has  been  clearly  demon- 

*he  past  few  year>*,  principally  on  nccount  of  the  meth- 

*fi4»  fjf  impret:nation,  the  method  of  Golgi  and  S.  E.  Cajal, 
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Lenhossek,  Van  Gehuchteu,  KuUiker,  and  a  great  host  of  workers, 
and  by  tlio  application  of  the  methyl-blue  method  of  Nissl. 

Tbo  cfmatituGDtH  of  the  brain  are  develo|ved  from  the  ectoderm  and 
from  tho  meacjderm;  iha  neural  elements  aod  the  neuroglia  Ijeing 
ectodermal^  the  vascular  elements  mesodermal.  The  specific  neural 
elements  are  the  ganglion  eells  and  the  nerve  fibres.  The  remainder, 
which  constitutes  the  Buj»porthig  subst-anc©  tu*  neuroglia,  is  divisible 
into  ependyma  cells,  glia  cells,  ependyma  prolongations,  and  glia 
prolongations.  The  mesodermal  elements  are  the  arteries,  veins,  ca- 
pilhiries  and  lymph  vessels,  and  their  constituents. 

The  impoiijince  of  recognizing  the  unity  of  embryological  origin 
of  all  the  neural  constituents  is  very  great  from  a  i>athologicul  stand- 
point* Considering  the  glia  cells  and  ex>endyma  cells  apart  from  the 
specitie  neural  elements  as  a  so-called  supposing  framework  for  the 
parenchyma  has  done  much  to  retard  the  proper  histological  and 
pathological  appreciation  of  the  significance  of  those  elements. 

The  cortical  gray  matter  has  commonly  l>een  descril>ed  as  made 
up  of  six  layers,  judged  by  the  older  meth«T<ls  of  ha:^motoxylin  and 
carmine  st^iining.  Neuroanatomists  are  now  agreed  to  consider  it  as 
made  up  of  four  layers  of  cells,  named  respectively,  from  the  periph- 
ery inwards,  the  superficial  zone,  the  zone  of  small  pyramids,  the 
zone  of  largo  pyramids,  ami  the  zone  of  polymori»hous  cells  (Figs, 
5,  6).  The  BU[)erfieial  zrme  is  made  up  of  cells  of  four  tyiiea,  poly- 
gonal, fusiform,  triangular,  and  unipolar— the  first  two  being  least 
muuerous.  Each  fusiform  cell  gives  oflf  an  axis-cylinder  process 
from  its  a[>ex  and  its  base  which  run  hfirizontally  or  diagonally  for 
considerable  distjiuces,  never,  however,  into  the  adjacent  layer,  and 
split  up  near  the  |»eriphery.  The  collat^erals  of  tliese  prrwesses  form 
very  rich  plexuses  of  terminals. 

The  second  zone,  the  layer  of  small  pyramids,  is  composed  chiefly 
of  pyramidal  cells  which  send  the  axis-cylinder  i»rooesses  given  off 
from  their  apices  into  the  superficial  layer  wliere  they  terminate  in 
tufts.  The  collat*^rals  of  tlie  cells  and  the  axis-cylinder  processes 
divide  dichotomously.  The  expansions  of  the  lateral  twigs  tlnis 
form  for  a  considenible  distance  a  broad  band,  the  stripe  of  Bail- 
larger, 

The  S5on0  of  large  pyramids,  beneath  the  layer  just  described,  is 
universally  considered  to  be  the  seat  of  origin  of  motorial  impulees. 
The  cells  do  not  differ  from  those  of  the  zone  of  small  pyramids  ex- 
cept in  size  and  in  the  thickness  of  their  processes.  In  shape  they 
are  polygonal,  egg-shafied,  spindle-shaped,  and  triauf^ar.  They  vary 
in  size  and  number  in  different  parts  of  the  brain  and  are  largest  and 
most  numerous  in  the  ascending  frontal  and  ascenrling  parietal  con- 
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'  ^oliofiB*     In  the  cortex  of  the  frontal  pole  thej  are  simdl  and  Bcarce 
And  in  the  occipital  pole  they  are  absent.     The  prolongation  of  axis- 
cjUmler  pfoceaaea  forms,  a8  we  shall  Bee  later,  the  projection  system 
of  tlie  first  order,  begin- 
ning  with    the    corona 
radiata.  1 

The  network  formed 
by  the  collat4t;ralB  of 
their  axisK*ylinder  proc- 
esses constitnteH  what  in  fl 
known  as  the  thin  stripe 
o  f  Baillarger.  The 
striking  feature  of  this 
layer  is  that  the  apical 
process  does  not  reach 
into  the  sux)erfieial 
zone. 

The  fourth  zone,  the 
zone  of  polymorphous 
cells,  is  not  yet  well 
understood  from  the 
morphological  point  of 
view.  The  cells  of  this 
zone  are,  as  their  desig- 
nation  indicates,  of 
different  shapes^  the 
principal     kind     being  n^ 

I       that  described   by   Ra-  lffl>v|l 

\  mon  y  Cajal  as  the  cells 
of  short  axis  cylinder 
which  occur  here  and 
also  in  very  much  small- 
W  er  number  in  the  second 
and  third  layer.  Spin- 
dle *sha|3ed  cells  and 
sc^litary  cells  have  been 
described  as  constitu- 
ents of  this  layer  by 
Marinotti  and  Golgi  re- 
spectively. 

We  have  mentioned 
bf^fore  that  the  specific 
neural  elements  are  the  Tm,  e. 
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uerve  cells  and  the  nerves  fibres :  every  nerve  fibre  is  the  prtjlonga- 
tion  of  the  axis  cylinder  (neiiraxon)  of  a  ganglion  cell.  Eaeh  nerve 
cell  possesses  a  cell  body,  niiuelf*us  with  anncleolus,  and  the  so-called 
processes.  The  iiucleun  with  its  niicleoliLS  txTiipies  the  ceutral  jiart 
of  the  cell;  it  is  surrounded  by  the  so-called  protoplasm  of  the  cell 
body.  From  the  latter  there  go  off  sprouts,  which  are  d«^^iignated 
processes  of  the  cells.  By  means  of  the  Nissl  methyl-blue  stain,  it 
can  be  demonstrated  that  the  cell  body  is  comprised  of  two  kinds  of 
substances,  which  differ  from  each  other  in  their  reaction  ti>  this 
stain.  One  of  these  substances  retains  the  blue  stain  in  the  differen- 
tiation fluid  that  is  used;  the  other  loses  it,  so  that  it  apiiears  color- 
less. We  8i>eak,  therefore,  of  a  chromatic  and  an  achromatic  part  of 
the  8ul3stance  of  the  cell  bmly. 

The  chromatic  part  is  an-anged  either  in  the  form  of  corpuscles, 
distributed  so  as  to  give  the  cell  a  large,  spotted,  tiger-hide-liko  ai>- 
peanuice,  or  in  the  form  of  threads,  chains  of  fine  granules,  etc. 

The  so-called  achromatic  part  of  the  sul>8tance  of  the  cell  l>ody  has 
evidently  a  fibrillary  structure,  and  this  is  i>robably  continuous  with 
the  fibres  of  the  so-called  axis  cylinder,  of  which  we  shall  soon 
speak. 

By  the  "NihhI  method  the  Ho-called  processes  of  the  cells  are 
brought  f)ut,  but  they  cau  be  traced  only  for  a  short  distance.  It  is 
seen  that  they  also  possess  chromatic  and  achromatic  substance ;  the 
former  Ijeing  usually  represented  in  the  nhape  t>f  large  spindle  or 
pyramidal  shaped  cori>urtcle8.  One  t4  the  i>r€>cesses  distinguishes 
itself  from  tlie  others  by  its  mode  of  origin.  It  is  ob9er\^ed  that  part 
of  the  <^ell  liody  from  which  this  process  originates  is  unstriated,  lieing 
marked  by  an  ear-shai>ed  white  area,  which  has  a  fibrillated  api>ear- 
ance*  This  particular  process  is  called  the  axis-cylin<ler  process,  or 
nervous  process,  w^hile  the  others  are  called  [protoplasmic  processes. 

While  Nissrs  mtitho^ls  demonstrati^  the  internal  structure  of  the 
cell  body,  and  in  jwirt  the  protoplasmic  processes  most  exquisitely, 
the  finer  ramificaiiunH  of  the  processes  cannot  Ijo  brought  out  with 
this  stain.  In  the  metlio<ls  of  met^dlic  impregnation  discovered  by 
Gk>lgi  and  motlified  by  many  inveatigatoi's  since  that  time,  we  have, 
however,  the  nieans  at  hand  to  bring  out  the  finest  ramifications  in  the 
clearest  manner,  and  we  are  enabled  iu  follow  the  delicate  threads 
into  which  these  processes  divide  for  a  very  long  distance,  and  to  ob- 
aers'e  the  manner  of  their  distriljution  and  relation  to  other  elements. 

Investigations  with  the  methods  of  metallic  impjregnation  have 
brought  out  the  following  facts :  Tliere  are  two  kinds  of  processes — the 
protoplasmic  imK^esses  or  dendrites,  and  the  axis-cylinder  or  nervous 
prooeas*    While  the  protoplasmic  i^rocesses  are  usually  multiple,  there 
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is  always  only  one  Ben^oua  procesH.     There  is  no  doubt  that  the  ner- 
vous proceBS  has  the  special  ftmction  of  eoudiietiug  nerve  im|>ul8e8. 

The  functional  part  wliich  the  proto|jlaHmie  procoBses  phiy  is  still 
disputed.  Some  authors  (Golgi)  asorilw  to  theiu  uutiitive  functions 
exclusively;  others  believe  that  they  also  sei*ve  in  the  conduction  of 
impulses  (centri petal ly  from  the  periphery  towards  the  cell  body). 
The  nerve  process  is  to  be  distiuginsLed  from  the  protoplasmic  proo- 


•prprtft. 
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Fm>.  7.— Nerre  Oi*l!  of  the  OereboLl  Cortex  uf  a  Young'  Moum^.  (Van  0«hudbteii.)  Pr.  prot.^  pro- 
toplasmic prolougatSou ;  cfjR,  ooUAtarol  brooctiea  of  tbo  AxJii-cyUciderproIougatioiiii;  pr.  c^<,, 
wdiM^jliiider  prolonKatloa. 


esse^  by  its  extreme  fineness.  A  glance  at  Fig*  7  will  **how  the  ex- 
treme richness  and  extent  of  the  ramifications  of  the  processes,  and 
especially  of  the  nerve  prfjcesses.  In  regartl  to  the  structure  and 
extent  of  the  nervous  processes,  various  types  of  cells  have  been  dis- 
tinguished. It  will  be  seen  from  Fig.  8  that  in  some  cells  the  nenous 
process  divides  itself  up  in  niiraerons  branches,  which  subdivide  again 
and  again,  so  as  to  form  lattice-like  formations  or  "arborisations." 
In  other  cells,  again,  the  nervi>us  process  does  not  divide  immediately 
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■  after  leaving  tlie  (^ell;  it  cun  be  followed  us  a  ctmtiDueiUs  thread  for  a 
I  h  mg  dist*iiice.  The  teaoliiuj^H  of  ueuroanatoiaistH  to-day  are  towards  a 
I  treatment  u{  th&  gaiigliou  cell  witli  its  axia-cyliuder  prolougatitm  aa  au 
I  auatomical  and  functiLiuul  entity » to  which  the  name  neuron  (Waldeyer) 
P  is  given.  AlnK»st  nil  gungU<m  eells  hnxe  but  one  uxi8-c^>' Under  prolon- 
gation, although  some  axis-i\y Under  j>rolongations  divide  into  two. 
The  course  of  this  prolongation  is  generally  a  k»ng  one,  and  it  gives 
otf  in  the  mean  time  but  few  lateral  LrancheH,  the  so-called  collaterals 
which  courae  for  a  greater  or  lesser  lUsUince  in  pericellular  baskets  or 
network  (Fig.  8).  At  its  terminatir>n,  which  is  always  an>und  c-ertiiin 
individual  or  some  nest  of  gangliun  cells,  it  spUts  up  into  termimd 
end  liranclies,  technicaUy  known  as  terminal  arl>orizations.  The  gan- 
glion cell  ha^s  other  pral^jngations  than  the  one  which  is  called*  the 
axis-cyUniler  prolongation ;  all  these  split  up  soon  after  their  origin 
into  a  fine  network,  which  are  traceable  only  a  short  distance  aftcT 
their  branching.  These  processes  are  known  as  protoplasmic  pro- 
longations in  contradistinction  to  axis-cylinder  prolongations,  or  more 
commonly  as  dendrites.  The  terminal  branchings  of  these  dendi-ites 
as  well  as  the  terminal  arlxjrization  of  the  nerve  iibres  are  always 
free — that  is,  there  is  no  continuity  or  confluence  between  them  iind 
the  dendrites  of  other  cells  or  of  the  terminal  arlKjrizations  of  other 
axis-cylinder  prulcjugations.  Their  connection  is  by  sim{jle  cimtact 
only.  It  was  formerly  tht)Ught,  and  is  stiU  by  some  (Golgi,  Daziel) 
that  the  ramitications  and  especially  the  end  arborizations  of  the 
nerve  processes  form  anastomoses  w'ith  those  of  the  other  nen^e  ele- 
ments, thus  forming  actual  nctwt>rks  through  which  the  impulse 
could  be  carried  over  from  one  nen'e  e lenient  to  the  other.      It  is 

t  almost  certain,  however,  that  each  nerve  element  with  all  of  its  rami- 
fications [)reser\'es  an  individuality  and  that  the  transmission  of  a 
nervous  impulse  from  one  element  to  another  occurs  without  anasto- 

Imosis  of  the  anatomic^il  elements.  Contact  or  close  proximity  of 
the  ramifications  of  one  nerve  element  %vith  that  of  the  other  sub- 
serves this  function. 
Neurons  are  diWded  first  of  alJ,  according  to  their  function,  int^i 
motor  and  sensory.  Each  of  these  is  cUvided  into  a  primary  or  cen- 
tral neuron  and  a  secondary  or  peripheral  neuron.  A  primary 
motor  neuron  consists  of  a  ganglion  ceU  in  the  motor  areas  of  the 
brain  (ascending  frontal  and  ascending  parietal  convolutions)  and  its 
axis-cylinder  prolougatitm,  which  extends  to  ganglion  cells  in  tlie 
oblongata  and  cord  aroiuid  which  cells  the  arborization  of  the  axis 
cylinder  tiikes  place.  Tliis  constituteB  the  corticonuclear  division 
of  the  mot^ir  tract.  A  secondary  or  i>eripheral  motor  neuron  is  made 
up  of  a  gangUon  cell  around  which  the  arborization  of  the  axis-cyUn- 
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latter  goes  into  the  sinual  cord,  faraiiug  the  posterior  root.  The 
course  of  the  fihrpH  that  ^o  to  the  |>i^vii>hery  uf  the  Iwdy  ueedn  do  de- 
aeription*  The  iibre«  tJjiit  g(i  to  muka  up  the  pusterior  roots  divide 
as  soon  us  they  enter  the  cord  into  t%vo  brauehes,  a  h>ug  ascending 
and  a  nhort  dent'ending  til>re*  Both  of  these  lil»res  jmss  longitudi- 
nally ill  the  poHterior  eoiuniDH,  tlie  def^eendiiig  ones  a  short  distance 
only  tefore  Ijeoding  at  a  right  angle  to  enter  the  posterior  gray  sub- 
st^inee  of  tlie  cord  where  em-h  one  terminates  in  an  arborization.  The 
I  a&cendiug  fibres  are  short  and  long.  The  former,  although  going  in 
nln  opposite  direction  to  the  descending  tibres,  have  a  similar  termina- 
tion in  the  approximate  gray  matter.  The  long  ascemling  fibres,  on 
the  other  hand,  traverse  the  entire  length  of  the  posterior  columns  and 
terminate  by  arborization  around  the  cells  of  the  nuclei  of  these  col- 
umns, the  columns  of  Goll  and  Burdaeli.  The  asceiirling  and  *l€^ 
amending  filires  give  off  lateral  coUaterals,  which  pass  from  the  axis 
cylinder  at  right  angles  into  the  gray  suVistance  of  the  cord*  The 
cells  of  the  cord  around  which  the  collaterals  break  uji  and  the  ar- 
b«iriz4itit»ns  take  fjlace  are  the  columns  of  ci^lls  of  the  posterior  and 
middle  horns,  the  anterior  horn  cells,  the  cc^lLs  of  Clarke's  columns, 
and  the  column  cells  of  the  oi>posite  side.  This  makes  up  the 
peripheral  (primary,  first)  sensory  neuron. 

From  the  axis-cylinder  prolongations  of  the  gangliou  cells  around 
whicb  the  peripheral  sensory  neuron  terminates,  there  arise  tlie  con- 
ducting fibres  of  the  central  sensory  neuron  w^hich  go  towards  the  cor- 
tex. Whether  these  axis-cylinder  prolongations  go  the  entire  way  to 
the  cortex  or  whether  they  terminate  in  infracortical  intermediate 
stations,  from  which  their  functional  conductivity  is  transferred  to  a 
conducting  fibre  of  a  tliird  order,  is  still  an  open  ciuestion.  It  seems 
at  least  to  be  defijiitely  settled  that  the  pathway  for  tactile  and  mus- 
cular sense  passes  directly  to  the  coiiex  of  the  central  convolutions, 
Hechsig  has  demonstrated  this  in  a  most  exquisite  way  by  the  em- 
bryological  method.  This  pathway  is  the  first  central  pathway  of 
the  projection  system  to  1x5  developed.  At  the  eighth  month  of  fcetal 
life  there  is  seen  a  mass  of  mediiUated  fibres  occupying  that  portion 
of  the  internal  cajisule,  injury  of  which  in  later  life  [)roduces  hemi- 
ansDsthesiti  of  the  opfxjsite  side.  This  bundle  passes  from  the  nuclei 
of  the  posterior  columns  to  the  thalamus  and  lenticular  nucleus  on 
one  side,  through  tlie  posterior  porticm  of  the  internal  capsule  to  the 
central  convolutions;  on  the  other  side  the  course  lies  through  the 
cereliellum. 

The  secondary  sensory  neuron,  forming  the  nucleocortical  tract, 
extends  in  diffei-ent  pathways  from  nuclei  in  the  cord  and  oblongata, 
tbrougb  intermediate  stations  j>erhaps,  to  the  coriex.     They  form 
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filfet  in  its  various  divisioDs.  The  fibres  of  the  central  sensory 
giif©  off  iimutuerable  collaterals,  which  probably  fcermimite, 
ill  giMl  part  at  least,  around  cortical  motor  cells.  What  anatomicnl 
tulittoiDaMp  exists  between  the  coi-tical  motor  and  sensory  cells  it  is 
impoaBible  to  say  at  present.  Theoretically  many  psychophvsicHl 
pbietioiiiena  would  seem  easy  of  explanation  if  some  such  arrangement 
as  iluil  which  exists  in  the  sensory  and  motor  structures  in  the  aiiinal 
ootdy  which  mediates  reflex  action,  could  be  posited — aa,  for  in- 
•iatioe,  the  piussing  of  a  fibre  from  a  sensory  axis-cylinder  prolonga- 
lioo  lowiirda  a  cortical  motor  ganglion  cell  and  arborising  around  it. 

The  pathways  of  the  nervous  system  for  the  conduction  of  im- 
pmbaa  are  dinded  into  two  gi*eat  systems :  the  system  of  projection 
ibrea  and  that  of  ss(xaation  fibres. 

The  projection  fibres  are  those  which  connect  the  coi-tex  of  the 
btain  with  the  periphery  and  are  classified  into  the  projection  fibres 
of  t]u«  cerebnun  and  those  of  the  cerebellum. 

The  association  fiVires  are  those  which  connect  the  various  cortical 
areaa  on©  with  another.  They  are  of  two  kindi^ :  the  commissural 
ihrea  which  comit^ct  similar  areas  on  tlie  two  sides  of  the  brain,  and 
aftKiciaiiou  fibres  which  connect  asymmetrical  cortical  areas  of  the 
two  hi  '  r  parts  of  one  region  of  the  cortex  with  parts  of  re- 

moto  t^  ^  *•  same  hemisphere.     The  projection  fibres  of  the 

cerebmm  form  the  so-called  pyramidal  tract  or  motor  pathway.  It 
highia  in  the  large  pyramidal  cells  of  the  ascending  parietal  couro- 
lolioiia^  those  going  to  the  lower  extremities  being  in  the  up])er  third 
of  tb<!S«  convolutions,  those  for  the  upf»er  extremities  in  the  middle 
lUnL  The  fitires  pass  into  the  white  substance,  the  centrum  semio- 
tafe,  fonuiug  a  part  of  tbe  corona  radiata  which  passes  into  the  pos- 
Imor  limb  of  the  internal  capsule,  thence  through  the  part  of  the 
oeiabral  ji^Hlnudes  called  the  cnista  or  pes  peduuculi  into  the  pons 
iriMiB  they  form  well-defined  pyramidal  tracts*  They  continue 
thftmgh  the  jvins»  gradually  approximating  each  other  in  the  oblon- 
gata, where  they  form  very  distinct  bundles  on  the  ventral  surface. 
At  thff  distal  end  of  the  oblongata,  the  decussation  of  the  pyramidal 
tjMctB  begins^  by  which  the  columns  of  one  side  cross  over  to  the 
oth«^r  This  deirussation  is  6  mm.  long  and  is  complete  at  about  the 
hffei  of  the  second  cervical  nerve.  The  decussation  is  not  entirely 
Inial.  A  tary  small  numlier  of  the  fibres  continue  their  course  along 
tlie  anterii ' T  '  '    i;d  fissure  dovni  the  central  surface  of  the  cord 

M  Cu-  an  tin  sd  region.     These  constitute?  the  anterior  pyra- 

midal tmets.  The  decussated  projection  fibres  take  up  their  position 
hrtiran;  on  th»*  other  side  of  the  spinal  cord,  immediately  in  front  of 

I  Mlering  posterior  roots  and  separated  from  the  periphery  in  the 
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m>per  cord  by  the  direct  cerelieilar  tracts*  The  crossed  pjriimidal 
tract  gratluaUjr'  beeomeB  Hmall^r  as  it  pjissc*^  driwri  the  cord,  on  ac- 
count of  the  fact  that  it  m  continually  termiyatiyg  by  sending  collat- 
erals into  tlie  anterior  horns  which  break  up  around  the  motor  c<?lls 
there  situated,  and  evt^utually  by  the  terminal  arborization  of  the  nerve 
libre  itnelf.  The  remaiu*ler  of  the  iiyramidal  tract  is  constituted  by 
the  i>eriplieral  motor  neuron,  the  ganglion  cell  vt  the  anterior  horn; 
its  axiH-eylinder  prolongation,  collaterals,  and  end  organs. 

The  motor  tract  for  the  cranial  nen^es  cannot  be  considered  here, 
ex<?Gpt  to  say  that»  according  to  some  very  recent  investigations 
(St^hleHinger,  Bechterew),  the  tract  from  the  fillet  to  the  cmsta 
("  Biindel  von  der  Sclileife  zum  Fusse")  is  probably  the  central  motor 
trat^t  for  the  cranial  nerves. 

The  nucleix^ortical  sensory  ti*actj^  for  the  transmission  of  the 
difierent  forms  of  sensory  stimuli  are  not  well  delined.  As  we  have 
alrea^ly  said,  the  one  of  whicli  we  are  absolutely  oertaiu  is  that  of 
muscle  sense.  The  nuclei  of  the  posterior  columns  in  the  oljlongata 
are  untiuestionably  the  terminnl  stations  of  the  ijcripheral  sensory 
neurons  which  convey  this  form  of  sensation.  From  here  the  path- 
way is  the  interolivarv  fillet,  the  princii>al  fillet.  The  pathway  for 
tactile  sense  may  travel  with  tliis,  but  it  has  not  been  so  clearly  eluci- 
dated. 

The  pathway  for  the  Iiigher  senses  is  more  definitely  known. 
The  central  sensory  conducting  pathway  or  fillet,  tifter  it  leaves  the 
oblongata,  divider  into  three  i)arts :  the  chief  or  mesal  portion  going 
through  the  crusta  to  the  cerebrum,  the  up[)er  fillet  to  the  superior 
quadrigeminal  botiy  and  occipital  legion  of  the  cerebral  hemisphere, 
the  lower  fillet  to  the  inferior  quadrigeminal  body  of  the  same  side. 

The  commissural  fibres  of  the  brain  unite  symmetrical  i>ortions  of 
the  t\i'o  hemispheres  and  make  up  the  corpus  callosum  and  the  an- 
terior commissure.  Until  recently  it  was  taught  that  the  corpus  c^- 
losum  contained  only  such  filires,  but  Ramon  has  shown  that  it  con- 
tains ass<x»iation  fibres  as  well*  The  associati*m  fibres  are  divided 
into  the  long  and  the  short  association  fibres,  the  long  fibres  uniting 
distant  i>arts  i>f  the  same  hemisphere,  the  short  fibres  (fibn©  propriie) 
doing  a  similar  service  for  adjficent  pai-ts.  The  long  association 
fibres  are  di\ided  into  the  superior  longitudinal  fascicle  (fasciculus 
longitudinalis  8Ui>erior  or  arcuatus),  wliich  unites  the  frontal  with  the 
occipit<>t4>mp(:»ral,  chiefly  with  the  temporal  lobes;  the  sulx^allosal 
longitudinal  fascicle,  which  reinforces  the  connection  just  mentioned 
and  connects  the  frontal  with  the  occijntal  lol^e;  the  inferior  longitu- 
dinal fascicle,  whicli  unites  the  temporal  and  oceij>itaI  lul^es;  the 
uncinate  fascicle,  which  connects  the  inferior  frontal  with  the  tern- 
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potml  Miqb;  tli©  cin^nilum,  whicli  connects  the  anterior  portion  of 
the  otiactory  balh  with  the  frontal  lol^es  and  the  hipp<^ampal  gyms 
wit'     *  '?*al  lnl>es;  and  the  vertical  fascicle  (porpenditnilar  nc- 

cipi  if  Wernicke),  which  unites  the  inferior  temporal  lol>es 

with  the  posterior  part  of  the  fourth   t<^m|>oral  convolutiont  that 
wnm^y  ile0cribe<l  ns  the  first  occipitotemporal  lobe  and  Bometimes 
'  M  tii0  fusiform  g^  nis* 


Arterul  Blood  Supply  of  the  Brain. 

Ill  this  consideration  of  the  art-erial  supply  of  the  brain,  in  its  re- 
Ltopii"     '        id  conditions,  the  arteries  that  enter  into  the  for- 
crf  t]  i*oi  Willis  will  be  considered  fii^st;   secondly,  the 

aHetiee  that  branch  from  these,  entering  the  basal  portions  of  the 
thirdly,  the  cortical  branches;  fourthly,  the  arterial  supply  of 
'  tlie  cct^»ellum  and  oblongata,  and  finally  certain  x^athological  condi- 
iiM  thjit  are  deterndned  in  part  by  the  mode  of  distribution  of  these 
kanOB  in  lelmtion  to  arterial  volume  and  pressure, 
Tkeintemal  carotid  artery,  after  giving  oflf  the  ophthalmic  branch, 
iieomiec^ed,  where  it  pasae^  at  the  base  of  the  brain  near  the  inter-pe- 
dimeiilar  space,  by  means  of  the  posterior  commtinieatiug  artery  with 
^  pMterior  cerebral  artery  of  its  own  side.  The  anterior  cerebral  ar- 
iBfT  is  giTen  off  just  in  front  of  this  and  passes  foi-wards  and  inwards 
aboi«  the  optic  nerve,  in  front  of  th<^  optic  chiiism,  to  the  beginning 
of  die  longittidinal  fissure  lietween  the  cerebral  hemispheres.  As  it 
eiilem  tin*  fissure,  the  anterior  communicating  artery  unites  it  with 
ill  fellow  of  the  other  side.  The  two  posterior  eereljral  arteries  are 
dfliivixl  fn>iii  a  common  st<x'lv,  the  Imsilar  artery,  wliich  itself  is 
iorm^d  by  the  union  of  Uie  right  and  left  vertebral  arteries  whicli  are 
^  '  M  i  t-r  part  of  the  sidx-lavian.  Thus  the  circle  of 
it  ing  channel  closed  posteriorly  by  the  Imsilar 
afterr.  laterally  by  the  two  posterior  communicating  arteries,  the 
intonifi'  Is  and  the  two  anterior  cerebral  arteries^  and  anteriorly 

br  th^  r  communicating  artery. 

Til©  supply  of  tlie  Imsal  parts  of  the  brain  is  given  by  the  fol- 
jurteriee:  1,  The  anterior  chortJid  artery,  a  branch  ul  the  in- 
dUCitid,  which  runs  outwards  and  backwards  in  the  cleft  be- 
Nmen  llie  ti^inporal  lol)e  of  the  cerebral  hemisphere  and  the  cms 
osrv^bri  to  reach  tlie  choroid  plexus  in  the  descending  horn  of  the  lat- 
«nl  ventricle.  According  to  Kolisco,  the  anterior  choroid  artery 
aopplie^  the  posterior  arm  of  the  internal  capsule  with  the  lamina 
i»fidiaUaiii  of  tlie  thalamus,  the  white  sulistnnce  back  of  the  inter- 
oal  oapflnle  aa  fiir  aa  the  roof  of  the  descending  horn,  the  inner 
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lenticular  segment,  tlie  nacus,  the  posterior  half  of  the  optic  tract, 
the  lateral  choroid  plexus,  the  epeutlyma  of  the  iinsterior  aud  lower 
parts  of  the  lateral  ventricle,  the  greater  i>art  of  the  tail  of  the  cau- 
date nucleus,  and  excei>tioiially  the  external  parts  of  the  upper  half  of 
the  thalamuf^.     The  branchcH  iii  the  plexuf^  and  tela  auastoinoae  fi'eely 
with  others  near  by,  but  thoHe  to  the  brain  suljstance  are  terniinah 
This  condition  favom  hemorrhages  and  softening  of  the  brain  sal> 
stance.     But  the  pr)sterior  arm  of  the  interior  capsule  is  partly  sup- 
plied by  the  midtUe  cerebral  and  i posterior  communicating  artery,     *2. 
The  anterior  mesal  groufi  of  central  arteries,  I  tranches  of  the  anterior 
srebral  artery  which  j)ierce  the  anterior  part  of  the  an  tori  tu*  jierfor- 
rated  space  and  8U|>i>h'  the  anterii>r  extremity  of  the  caudate  nucleus, 
together  with  two  or  three  unimjK>rtant  twigs  wliich  are  commonly 
included  in  this  group,   passing  from  the   anterior  communicating 
artery  to  the  lamina  cinerea,  the  rostrum  of  the  corinis  callosum  and 
adjacent  parts  of  the  sej^tum  hicidum.     3.  The  anterolateral  arteries 
which  are  given  olT  from  the  middle  cereViral  arteries  immediately 
after  leaving  the  carotid  artt^ry,  passing  through  the  foramina  of  tiie 
anterior  f>erforated  space  to  the  base  of  the  corpus  striatum,  fiirming 
the  most  im|»ortant  supply  of  that  region*     The  division  of  tboBe 
arteries  commonly  follows  that  of  Uoret  into  the  It^uticular  arterieB, 
supply iug  the  inner  and  middle  segments  of  the  lenticular  nucleus 
and   internal   cai»snle;    the   lenticulostrinte   aiieries,   sui^plyiug   the 
outer  segment  of  the  lenticular  nucleus  and  external  cjipsule,  and  the 
caudate  nucleus;  and  the  leuticuloo[>tic  arteries,  supplying  the  outer 
and  fK>sterior  parts  of  the  lenticular  nucleus  and  the  outer  part-s  of 
the  i»ptic  thalamus.     One  of  the  lenticulostriate  arteries,  larger  than 
the  rest,  and  ending  in  the  caudate  nucleus,  has  been  called  by  Char- 
cot the  artery  of  cerebral  hemt»rrhage,  bx-ause  of  its  l)eing  so  fi-e- 
(piently  a  seat  of  cerebral  hemtu'rh*ige.     4.  The  posteromesal   cen- 
tral arteries  and  the  fKisterolateral  central   arteries,  both  offshoots 
from  the  pfisterior  cerebral  artery,  the  former  ascending  through  the 
posterior  i)erforated  s|>ace  to  the  inner  part  of  the  cms  cerebri,  the 
optic  thalamus,  and  wall  of  the  third  ventricle,  the  latter  arising  on 
the  outer  side  of  the  cms  and  supplying;  the  corpora  quadrigemina 
and  the  hinder  part  of  the  optic  thalamus,  giving  oflF  two  or  three 
small  twigs  to  thecnis  as  it  x»asses  over  that  IxKly.     5.  The  posterior 
choroid  arterips,  composed  of  one  or  two  branches  to  the  velum  inter- 
positura  and  upper  part  of  the  choroid  plexus. 

The  superficies  of  the  cerebral  hemispheres  is  supplied  by  the 
faranches  of  three  main  cerebral  arteries.  The  four  Virauches  of  the 
anterior  cerebral  arl^ry  comprise  (1)  two  to  four  small  inferior 
internal  frontal  arteries  to  the  internal  orbital  convolutions;    (2) 
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anterior  iDtemal  frontal  arter>%  supplying  the  lower  part  of  the 
i  ooDvclntioiis,  and  the  superior  and  middle  frontal  couvolu- 
^  the  middle  internal  frontal  arteries,  distributed  to  the 
convolntioD  and  upper  ptirt  of  the  marginal  coDvolution ;  (4) 
porterior  internal  frontal  arteries  supplying  the  quadrate  lobule, 
giniag  off  the  artery  of  the  coiiius  callosxim  running  bat*k wards 
tli6  npper  surface  of  that  body  to  its  posterior  extremity .  The 
brADches  of  the  midiUe  cerebral  artery  or  Sylvian  artery,  the 
itinu  of  the  main  tniiik  of  the  internal  carotid,  are  (1)  the  in- 
'  exlenial  frontjil»  distributi^d  to  the  outer  imrt  of  tlieorl)itfl.l  but- 
iae&  ol  Uie  hemisphere  and  adjacent  frontal  convolutiouH ;  (2)  the  as- 
frontal  to  the  convolution  of  tlie  Baiue  name  antl  to  the  root  of 
innddle  frontal  convolution ;  (3)  the  nscendiug  i>arietal  to  tlie  parie- 
tal ooovohition  and  the  fore  part  of  the  superior  parietal  lobule;  (4) 
r  tiie  pairieftal  temi)oral  which  runs  backwards  in  the  jiosterior  limb  of 
}  of  Sylvius  and  ramities  ujj wards  over  the  inferior  parietal 
ud  llie  liioder  jiart  of  the  superior  parietal  lobule,  and  downwards  over 
I  Ibe  sajMifior  and  upper  jiart  of  the  middle  temporal  cou\'olution.  The 
cerebral  artery  gives  oflf  tliree  eorfcie^d  branches:  (1)  The 
terapoml,  distributed  to  the  anterior  part  of  the  uncinate 
and  it«  ira mediate  vicinity;  (2)  the  posterior  temporal  to  the 
iiicklto  part  of  the  uncinate,  to  the  external  occipitotemporal  and  to 
Ik  lovi^  temporal  c^onvolution ;  and  (3)  the  nrci]iital,  lying  in  the  cal- 
}  fiaamre  and  supplying  khe  occipital  lol>e  on  its  inner  and  outer 


The  8ii|>plv  of  the  cerel>ellnm  is  given  in  paii  by  two  branches 
^irom  Uie  baailar  artery  :  the  anterior  inferior  cei-ebellar  arteries  which 
Isackmirdsy  one  on  each  side»  to  the  anterior  part  of  the  under 
of  the  cerebellum,  anastomosing  with  the  inferior  cerel»ellar 
I  al  the  vertebral  arteri^ ;  and  the  suf>erior  cerebellar  arteries, 
Iwlucli  fMeb  thie  upper  surface  of  the  cerel>ellum,  and  there  divide 
►  btmneliee  some  of  which  extend  outwards  and  backwards  along  the 
rior  vermis  to  reach  the  circumference  of  the  cerebellum,  whei*e 
are  supposed  to  anastomose  with  branches  of  the  inferior  cere- 
artery.     Othens  pass  inwards  to  supply  the  vermis,  the  valve 
YmamHiS^  and  in  pai^  the  velum  intcrpositum.     Another  rtrtery 
ijwg  the  cereliellum  is  the  (posterior)  inferior  cerebellar  artery, 
lii#  laigfitt  Itr&iich  of  the  vertebral  artery.    It  divides  «t  the  fore  i>art 
i.fll  Hm  Tallecohi  into  two  branches,  which  divide  again  and  are  dis- 
I  to  the  oblongata  and  choroid  plexus  of  the  fourth  ventricle, 
ifi  part  pafwiog  over  the  surface  of  the  cerebellar  hemisphere  to  the 
inWior  vermia,  anastomosing  with  the  terminals  of  the  opposite  artery 
i  aad  idlli  thoae  of  Uie  superior  cerebellar  aiicry .     The  bulbar  branches 


of  tlie  vertebral  artery  aloue  remain  requirini;  special  mention  here. 
They  comprise  numerous  small  branches  sui>plying  the  oblongata^ 
penetrating  mainly  alon^  the  routs  of  the  nerves  and  in  the  anterior 
median  fissure.  The  important  investigations  of  Adamkiewicz  have 
laid  iiare  the  minute  details  of  the  arterial  distribution  of  this  region. 
They  will  be  referred  to  in  the  sectiim  ou  tliseases  of  the  oblongata. 

The  results  of  a  few  impiutant  investigutictns  as  L^earing  upon  con- 
ditions of  distribution  tliat  may  modify  i)atIioIogical  developraeut«  in 
the  cerebmm  will  nnw  l>e  meiitiotied.  According  to  Lo^venfeld,  the 
left  carotid  is  larger  tlian  the  right,  and,  according  to  Quain,  the  left 
vertebral  is  generally  larger  than  the  rigltt.  Mendel  has  found  that 
pressure  in  the  cortical  vessels  is  materially  less  than  iu  the  carotid, 
from  which  they  spring,  while  in  the  striatiid  or  leutii*ular  arteries  it 
is  uot  umterially  less,  £)erhap9  because  of  the  terminal  character  o 
these  vessels  as  well  as  of  tlieir  less  circnitt^us  distrilmtion,  Koliiico 
finds  that  the  central  branches  of  the  anterior  cerebral  arteries  are 
of  two  sorts.  They  are  either  short  and  of  small  c^diVire,  delic-ate  in 
texture  and  thus  favoring  the  develoi>ment  (*f  thrombosis,  such  as 
supply  the  anterior  portion  of  the  globus  v*allidr-S  and  of  the  anterior 
arm,  of  the  internal  capsule,  and  also  the  genu;  or  they  are  long 
branches  w^ithout  ramifications,  such  as  pass  through  the  anterior 
perforateil  space  into  the  head  (»f  the  nucleus  caudatus,  the  anterior 
arm,  and  the  basal  portion  of  the  anterior  part  of  the  pntamen.  This 
latter  mode  of  distrilmtion  favors  softc^ning  and  makes  hemorrhages 
ditKcult.  The  territory  supplied  by  the  anterior  carotid  aitery,  as 
has  t>ec?n  sliown  above,  is  richly  furuisheil  with  blood  from  other 
arteries,  in  consecpieTice  of  wddch  softenings  in  that  region  are  mostly 
partial  and  limited  to  the  middle  third  of  thp  posti^rior  arm  of  the 
internal  cai>sule»  It  hardly  needs  to  be  pointed  cmt  that  focal  lesions 
duo  to  hemorrhage  or  softening  are  moi*e  fretiuently  found  in  the 
Btriatial  region  than  in  the  territ<»ry  of  cortical  distribution,  or  within 
the  choroid  plexuxses  of  the  ventricles,  because  of  the  absence  of  an- 
astomosis and  l^ecause  of  the  very  direct  connection  of  the  lenticulo- 
striate  arteries  witli  the  main  tnink  of  the  internal  carotid. 

The  relation  of  intnu^ranial  iiressnre  to  arterial  presstire  has  l>een 
the  subject  of  an  extensive  investigation  by  Grashey.  Contrmlicting 
the  view  of  Adamkiewncz,  Oraahey's  results  have  demonstrated  that 
'«om[>ensation  for  augmented  intracranial  pressure  is  not  found  in 
compression  of  brain  substance,  but  in  that  of  the  termini  of  the 
veins,  in  the  similes,  and  in  the  expansion  of  the  caiullaries.  The 
eompression  of  the  veins  induces  a  venous  pulsation  and  is  the  pri- 
mary cause  of  the  venous  pulse  that  is  sometimes  felt  in  thp  internal 
jugular  vein.     Increase  in  aortic  pressure  induces,  with  elastic  cei-e- 
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linl  tOMoh,  a  marked  increase  in  intracramal  pressure  aod  a  »nmUer 
in  tlie  pressure  upon  the  walls  of  the  vessel,  while  uuder 
Lf  coDditioua  the  opposite  eflfecl  is  produred  with  iDelastic  ves- 
CotisequeBtly  hemorrhage  occurs  must  frequently  with  in- 
i  vesMb*  Pathological  brain  pressure  begins  to  exist  with  a 
I  ol  cerebral  veins.  This  need  not  take  place  unless  a  consid- 
ioeteafie  in  amount  of  cerebrospinal  Huid  occurs,  according  to 
I  leralia  c^  Natmvn  and  Falkenheim,  owing  to  a  compensation  for  such 
aoglMSited  intracranial  pressure,  due  to  the  resorption  of  the  cerebio- 
•pcnal  fluid  which  takes  place  more  rapidly  than  its  secretion.  AI- 
Hioa^  thinning  of  the  blood  increases  the  secretion,  yet  an  increase 
in  the  blood  pressure  in  the  cerebral  arteries  does  not  affe<t  either 
•ecretion  or  resorption.  Compensation  may  also  be  obtained  by  a 
mfTftDg  off  of  cerebrospinal  fluid  through  the  venous  tract,  direct 
having  been  found  by  Reiner  and  Schnitzler.  who  believe 
B  to  be  in  part  through  the  Pacchionian  granuhitions*  Cavaz- 
findii  evidence  that  tlie  sympathetic  produces  both  vasomotor 
,  and  dilatation  of  the  cei^ebral  artery. 

CEBEBRAIi  liOCAUZATION. 


Historical  Note. 

The  liialory  of  cerebral  localization  dates  back  to  the  beginning  of 
tiie  pfnaenl  century,  but  the  subject  began  to  be  placed  on  a  substan- 
tial fiinndation  by  Fritsch  and  Hitzig,  who  discovered  theinitability 
nl  eertji  -  of  the  cortex  of  the  brain  to  the  galvanic  current  in 

1H70.  i  ,  -  -i-s  to  that  time,  the  attempt  to  associate  definite  parts 
of  lh«  brain  with  performance  of  certain  functions  had  Ijeen  success- 
fiil  only  in  one  instance,  that  of  motor  speech  centre  discovei^ed  by 
Broca«  Early  in  the  beginning  of  the  nineteenth  century  Franz  pJosef 
GmU,  whose  name  is  asHOciated  now  almost  exclusively  with  phrenol- 
«lgy.  taiagbt  that  the  cerebral  convolutions  were  the  seat  of  psychical 
arlintj,  and  that  the  individual  convolutions  of  the  brain  were  not 
of  equal  participation  and  importance  in  the^e  functions— in  other 
I,  tlial  specific  mental  faculties  could  lie  localized  in  certain  con- 
mhrtknui.  Tliis  was  an  immeasurable  advance  on  the  teachings  of 
Di«c9iiiMtj9,  Saromering,  and  other  predecessors  and  made  an  a|>- 
I  ywaiiaatioD  to  the  localization  teaching  of  the  present  day. 

The  physiologist  Flourens  (1842)   was  led  from  exi>eriment8  on 

hnak  lo  teach  that  the  cerebral  hemispheres  were  the  seat  of  percep- 

n  aad  of  the  will,  and  that  these  faculties  were  evenly  distributed, 

I  loealiised  aa  taui^ht  at  present.     This  contention  was  denied  by 
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Gall  and  his  pupil  Bouillaud,  by  Marc  Dax  and  especially  by  Broca, 
who  in  1801  localized  the  spe^x^h  area  in  the  foot  of  the  third  left 
frontal  convolution. 

From  186I:i  to  1870  no  epoch-making  discovery  was  made  in  cere- 
bral localization^  although  the  clinico-i>athological  work  of  this 
I»eriod,  in  particular  that  of  Hughlings  Jackson  (1861),  was  prej^ara- 
tory  to  the  iuter[:«retiitii)n  of  the  results  of  experiment*^  by  Fritsch 
and  Hitzig  (1871),  Ferrier  (1873),  Munk,  and  their  disciples. 

The  mere  enumeration  of  those  who  have  materially  contributed 
to  our  present  knowledge  of  cerebral  localization  would  re(|uire  a 
great  amount  of  space.  It  is  fitting,  however,  that  a  few  namew  in- 
diH8oIiil»ly  associated  with  tlie  subject  should  be  ineutioned ;  sneh  are 
Fen'ier,  Homley,  Beevor,  Si^hiifer,  and  Go  we  rs  in  Eughmd;  Hitzig, 
Mnnk,  Flechsig,  Kussmaid,  Lichtheim,  Wernicke,  Nothnagel  in  (ler^ 
many ;  Luciani,  Albertoni,  Seppilli,  and  Tambnrini  in  Italy ;  Broca, 
Clmrcot,  Frauck  and  Pitres,  and  Dejerine,  in  France;  Seguin,  Dana, 
and  Mills  in  America;  Henscheu  in  Denmark;  Bechterew  in  Kussia, 
and  V.  Monakow  in  Switzerland.  These  names  and  others  must  be 
frequently  mentioned  even  in  au  article  which  makes  no  x^retension  to 
exhaustiveness. 

The  relative  im]>ortaneeof  the  methods  contributing  to  the  present 
status  of  cerebral  localization  varies  according  to  the  one  making  the 
estimate.  Some  deny  the  really  great  service  of  experimental  physi- 
ology, while  others  give  it  undue  praise.  It  must  Im  admitted  that 
exjierimental  physiology  has  gi^^eu  valuable  service,  first  by  directing 
the  clinician's  attention  directly  to  the  subject  and  by  stimulating  his 
interest  in  theanatomico-tjathologicHl  study  of  localized  brain  disease; 
and  secijud,  by  coiTi>l>iiratiug  inferences  dni\\Ti  from  the  stuily  of  his 
cases  and  particularly  by  homologizing  them  with  conclusions  reached 
from  exi)eriraen4s  on  the  lower  animals.  Nevertheless,  the  service 
which  experimental  physiology  has  rendered  does  not  compare  with 
that  wliich  has  accrued  from  the  careful,  intelligent  observation  f)f 
clinical  phenomena  and  their  interpretation  in  the  light  of  post-mor- 
tem findings. 

The  literature  of  the  subject  is  colossal.  In  the  preparation  of  this 
article  use  has  lieeu  made  of  the  numerous  ri'^umrii  up  to  1890.  The 
contributions  to  the  subject  since  that  date  and  many  previous  to  it 
have  been  studied  in  the  original  and  carefully  analyzeil. 

Localization  is  the  Cortex  of  the  Biiaik. 

The  cortex  of  the  brain  may  be  divided,  aoconling  to  its  determined 

physiological  functions,  iut^i  areas  for  motor  representation ,  for  spe- 
cial sense  representation,  and  for  the  representation  of  sensory  jier- 
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When   one  or  more  of  these  areas  are  diseased  or  en- 

(cvottobed  Qpou,  the  result  is  a  disturbance  of  fuDction,  either  an 

don  or  an   inhibition,  manifested   in   dis(»rder  or  destriic- 

'  tion  of  motion,  of  the  sj^ecial  senses,  or  of  genenil  sensory  interpre- 

tation*    It  matters  but  little  what  the  nature  of  the  lesion  is— the 

locaiioii  of  the  lesion  is  all  im|K3rtant. 

Our  knowledge  of  the  motor  areas  of  the  brain,  especially  the 
fur  the  extremities  and  the  face,  is  more  settled  than  that  of  any 
'  of  the  oilier  areas.  Of  the  special  sensen  the  visual  areas  have  been 
I  reliBbly  established,  although  cortical  rei>re6entation  for  hear- 
ts nearly  unassailable.  Of  the  special  senses  the  one  most 
'  iramiliffrfiir trrri  1  j  made  out  is  the  sense  of  touch.  Much  eouf  uHion 
resolli^  from  reports  of  observation  and  exijcriuients  purporting 
lo  contribute  to  the  localizatiou  of  the  tactile  sense,  in  which  no  con- 
I  seems  to  he  had  of  the  diflei*ence  between  tactile  sense  aud 
otiMT  forms  of  sensation  mediated  by  the  skin.  And  they  are  not 
infrequently  aU  spoken  of  in  a  general  way  as  *"  common  sensation*' 
or  * distiirbance  of  common  sensation." 

The  localized  area«  of  the  brain  are:  (1)  for  motion;  (2)  the 
Special  senses:  (a)  sight,  (6)  bearing  (audition),  (c)  taste,  (d)  smell, 
aad  (r)  touch;  (3)  for  sensations  including  muscular  sense,  sense 
ci  position,  thermal  seuse»  sense  of  pain,  of  pleasure,  of  hunger^  of 
deam,  etc,  as  well  as  static  and  kin^esthetic  senses;  (4)  for  com- 
m  psychical  prt»ce8se.s. 

The  motor  area  of  the  brain  is  located,  on  the  external  surface  of 
MMsh  hemispli/ere,  in  the  convolutions  lying  immediately  in  front  and 
Wbiiid  ihe  ralcas  centralis  or  fissure  of  Eolando,  the  asceuding 
&oiiIb]  and  ascending  parietal,  or  jire-  and  postceLitral  convolutions; 
while  on  the  meaal  surface  of  the  brain  it  is  situated  anterior  to  the 
Qppar  end  of  the  fissure  of  Kolando  in  the  paracentral  lobule.  To 
this  motor  area  may  probably  be  added  the  marginal  part  of  the  fii-st 
frontal  on  the  mesal  surface  and  the  posterior  portions  of  the  first  and 
>eeopd  fecmtal  on  the  lateral  surfaces  (Fig.  9).  The  motor  area  on 
the  atemal  surface  of  each  hemisphere  is  subdivided  intn  au  area  for 
repf^aentation  of  the  lower  extremity,  one  for  the  upper,  and  one  for 
thaw^halic  extremity.  These  are  situnted,  in  the  order  mentioned, 
bom  ahorre  downwards,  the  leg  area  occupying  a  greater  amount  of  cor- 
tical imrfaao  aDten>xK)steriorly  than  either  of  the  others,  but  a  consid- 
€fablj  narrower  tturfaee  from  above  downwards.  Tlie  anatomical  lira- 
iti  of  eadi  of  tln>ee  subdivisionB  cannot  be  defined  with  mathematical 
aoeaiaej,  biil  in  a  general  way  it  may  be  said  that  the  limitation  I)e- 
low  between  tlie  leg  and  the  arm  ar^a  is  the  first  suhniH,  from  nliove 
downwardii  in  the  ascending  frontal  and  ascending  parietal  con\  olu- 
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tions  the  superfrontal  and  the  subfrontal  fissures.  The  arm  area  is 
situated  below  this,  it  has  narrower  cortical  confines  antero-pos- 
teriorly  than  the  leg  area  and  has  greater  representation  in  the  as- 


AREA     \ 


Fio.  9.— Cortical  Localisation,  External  Surface. 


cending  parietal  convolutions.  The  area  for  the  cephalic  extremity 
is  situated  just  above  the  beginning  of  the  posterior  limb  of  the 
fissure  of  Sylvius,  between  this  and  the  lower  border  of  the  arm  area. 


Fia.  10.— Cortical  Localization,  Mesal  Surface. 


The  trunk  has  not  very  much  representation  on  this  surface  of  the 
brain,  and  what  it  has  is  not  well  differentiated. 

On  the  mesal  surface  of  each  hemisphere  the  motor  areas  which 
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ksft  hmat  carefully  outlined  and  deliJied  are  those  for  the  ariu, 
Inink,  and  leg.  Ou  this  surface  the  ceiihalie  extreinity  has  but  small 
rapreieilltttioD.  The  arm  area  tm  this  surface  is  situated  anteriorly, 
Ili0  lagHoa  i>o8teriorly,  and  the  trunk  area  l>eti^^een*  The  motor  area 
im  Umiied  on  the  inesal  surface  of  the  hemisphere  ahuost  entirely  to 
the  ptfiioeiiti^l  lobule  (Fig.  10),  There  is  an  area  on  this  surface, 
f  boWQfVer  <not  shown  in  the  accompany  iny  cut),  irritation  of  which  will 
twitching  of  muscles  of  the  he^d;  it  is  situated  in  front  of  the 
area  in  the  marginal  frontal  convohition. 
Each  of  the  three  great  sulxlivisions  of  the  cortical  mot*>r  area  on 
Ihci  exteroal  surface  of  the  brain  lias  been  subdivided  into  areas  for 
tfaa  mcrreiDent  of  individual  and  component  parts;  such  as  movement 
of  Uie  Ihimib  iu  the  arm  area,  moveraeniH  of  the  toes  in  the  leg  area, 
flKnraau^nts  of  the  eyelitls,  of  the  jaw,  of  the  components  of  the  larynx, 
cle.y  i&  the  head  area.  The  arm  area  has  been  dififerentiated  into  an 
aiwi  for  the  shoulder,  f(»r  the  elbow,  the  wrist,  and  the  thumb. 
These  are  situated  from  above  downwards  in  the  order  mentioned : 
Uial  ff*r  the  shoulder  ocoui>ying  the  highest  i>art  of  the  arm  area, 
that  for  the  thumb  the  lowest*  and  bordering  on  the  face  area,  the 
mriat  area  l^eing  just  ab<ive  the  thumb  area,  and  the  ellmw  area  be- 
Ihia  and  the  motor  cortical  representfition  of  the  shoulder. 
joti  of  the  arm  area  causes  brachial  miJiioplegia.  Taylor 
teeonhi  a  ctae  in  which  traumatic  ablation  of  this  area  proiUiced 
eamplete  brachial  monoplegia  which  after  nearly  two  years  almost 
emapbtelj  recovered,  the  recovery  proceeding  from  the  shoulder 
towaida    the   fingers,  the    latter  never  completely   regaining  their 


Tlie  anhdiviaioios  of  the  arm  area  as  well  as  those  of  the  re- 
aiaisder  of  the  motor  area  about  to  be  considered  have  been  deter- 
niaed  by  electrically  stimulating  the  cortex  of  the  brain  in  man  and 
Jo  apaaatid  caf«*fully  noting  the  muscular  responses,  and  by  the  study 
of  locaiiaBd  leaiou  of  these  areas,  before  and  after  death.  If  a  bipo- 
lar alaetrode  carrying  a  weak  farailic  cutrent  !>e  placed  on  the  pia 
Joat  in  front  of  the  fissure  of  Holando  at  the  level  of  the  junction  of 
the  uppef  and  middle  thirds  of  the  central  convolutions,  a  contrac- 
tioQ  ol  the  r'  '  vill  follow.  If  it  is  placed  a  little  above  and  pas- 
tmiimlytOoiyi  i  i»f  the  tingei^  and  wrist  will  result,  while  if  placed 

hif^lir  op,  that  la  towards  the  longitudinal  fissure,  contraction  of  the 
eUxm  a?  '  '  *lv  of  the  shoulder  will  occur.  On  the  mesal  surface 
of  the  }  ^    *'re  the  topographical  representation  of  the  arm  is,  as 

prpTJcnifily  Ijeen  stated*  limited  to  a  comparatively  small  space 
moatlj  in  the  anterior  end  of  the  paracentral  lobule  and  the 
mafginal  frontal  convolution. 


The  motor  area  for  the  leg  is  subdivided  into  an  ama  for  the  hip 
aDd  thigli  and  an  area  for  movementtj  for  tlie  leg  and  toes  with  some 
diflerentiation  for  the  toes,  especially  the  large  toe*  The  surface 
area  of  repreaeiitatiou  uf  the  lower  extremity  is  somewhat  ^^re^iter  on 
the  oiesal  surface  of  eiu*h  hemisphere  than  on  the  lateral.  Faradic 
irritation  of  the  tliflerent  portions  of  the  leg  area  as  well  as  olj«en*a- 
tioii  of  loeaiizKl  lesions  t<^nd  to  show  that  the  area  for  movementi^  of 
the  thigh  is  situated  towards  the  aoterior  end  of  the  leg  area  on  the 
lateral  andmesal  surfaees,  wliile  that  for  the  knee  and  foot  is  situjited 
towards  the  posterior  end  of  the  same  areas.  If  the  leg  area  cm  the 
lateral  and  mesal  siirfaees  of  the  hemisiihere  be  divided  into  thirds, 
the  jiiiictioD  of  the  middle  and  post€*rior  tiiirds,  acconling  to  Beevor 
and  Horsley,  indieates  the  seat  ut  representation  of  the  large  toe,  while 
that  lor  the  small  toes  is  not  limited  to  such  narrow  confineB;  both 
the  anterior  and  the  posterior  ends  of  the  leg  area  seeoi  to  have  indi- 
vidual representiition  for  the  latter.  Lesion  of  the  mesal  surface  lo- 
calized and  confined  to  that  surface  is  of  the  greatest  rarity,  but 
faradic  excitatinu  of  the  posterior  part  of  this  area  seems  to  cause 
contrjiction  of  the  flexors  of  the  toes  and  ankles. 

Numerous  striking  clinical  examines  of  the  localization  of  lesion 
in  the  leg  area  have  been  put  on  record,  esi>ecially  by  Seguin,  by 
Hun,  by  Koenig,  ami  by  many  others.  In  a  case  reported  by  Hun, 
epileptiform  manifestations  following  trauma  were  signaled  by  spasm 
of  the  left  foot.  Ljiter  there  wan  left  hemiparesis.  The  autopsy 
showed  a  hard,  ovoid  tumor  87  by  HO  mm.  in  tlio  upper  extremity  of 
the  postcentral  gyrus  near  the  longitudinal  fissure.  Segiiin's  case 
was  almo^^t  exactly  simihir  to  this.  In  a  case  recorded  liy  Mills,  a 
sm/Ul  gumma  involving  the  leg  area  both  in  front  and  behind  the 
upper  end  of  the  fissure  of  Rolando  caused  severe  attacks  of  left- 
Bided  spasms,  l)eginning  with  tw^itchings  in  the  opposite  foot  and 
toes.  Horsley  lias  also  i)ublished  the  history  of  several  cases  in 
which  the  differentiation  of  the  leg  area  has  been  strikingly  shown. 

The  seat  of  representation  for  the  trunk  muscles  is  not  very  well 
known.  What  is  known  of  it  has  been  made  out  principally  by  ex- 
perimentation, it  being  extremely  uncommon  to  encounter  clinical 
and  pathological  evidence  bearing  on  this  point. 

As  has  already  been  said,  the  motor  area  for  the  muscles  of  the 
trunk  is  moi*©  extensive  topographically  and  more  distinctly  repre- 
sented on  the  njesal  than  on  the  external  surface  of  the  hemispheres* 
In  the  former  it  occupies  a  relatively  large  space  in  the  panicentral 
lobiile  between  the  areas  devoted  to  the  representation  of  the  arm  an- 
t-eriorly  and  of  the  leg  posteriorly.  On  the  lateral  surface  of  the 
hemiapheres  there  would  seem  to  be  a  small  repreaentation  for  the 
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tntnk,  pTiDci])ally  in  the  ascending  froutal  couvolutiou  junt  anterior 
to  ilie  leg  area.  There  are  ciises  recorded  which  tend  to  show  that 
llid  tepreaentation  for  the  trunk  on  the  mesal  surface  is  largely  for 
tlie  abdominal  muscles  and  that  on  the  lateral  surface  for  the  chest 
and  bark  tDu.s<4e«. 

The  only  differentiation  of  the  trunk  which  has  as  yet  l^een  at- 
Iwmili'wl  ia  that  for  the  movements  of  the  vagina.  This  has  been 
located  by  Bechterew  and  Mislawski  in  the  anterior  margin  of  the 
amlor  region^  presumably  the  trunk  fields,  in  rabbits,  and  in  the  sig- 
aioid  g3  riM,  a  name  given  to  the  convolutions  about  the  cruciate  sulcus, 
«apeciaUjr  in  animals,  such  as  dogs.  The  movements  wliii*h  faradic 
inilatioD  of  these  areas  causes  are  those  of  contraction  and  relaxation. 
Tbe  oortiGal  centre  for  the  sphincter  ani  is  stated  by  Bechterew  to  l3e 
saaflvhat  back  of  the  nucleus  cruciatus,  in  the  posterior  part  of  the 
I  aagmoid  convolution  near  its  external  margin. 

Thft  cortical  area  for  the  cephalic  extremity  has  taken  longer  to 
aitmi  at  satisfactory  differentiation  than  any  of  the  otliers,  but  the 
ohoorrationii  and  experiments  that  have  Ix^en  publi»lied  in  the  past 
low  jcmrs  show  that  lalior  in  this  direction  is  l>eginning  to  l>e  pro- 
dnctive.  The  area  of  cortical  raot^^r  representation  for  the  cepha- 
!]£  mbtr^atity  is  suljdi^dded  into  that  (1)  for  movement  of  the  head; 
(1)  BMJTOment  of  the  eyes;  (3)  movement  of  the  pupuls;  (4)  raove- 
OMMit  of  the  liu*e;  (5)  laryngeal  movement;  (6)  movement  of  the 
lower  iaw;  (7)  movement  of  chewing  and  swallowing,  and  lingual 
ntfWWimeot;  (8)  the  muscles  of  sjieech  which  are  represented  in  this 
mn^  The  area  for  the  cephalic  e^ttremity  admits  of  tw^o  great  8ul> 
dhriaioiiA,  the  head  area  and  the  face  area.  The  latter  is  by  far  the 
^  better  defined  and  represented*  The  f  oimer,  the  bead  area,  is  situated 
►  €m  Uk^  lalemi  surface  in  the  cortex  of  the  posterior  part  of  the  first 

I aecimd  frontal  convolutions,  those  parts  adjacent  to  the  uj»i)er  end 
<j|  tlie  aaoetultng  frtmtal  convolution  and  in  the  corresponding  pai^t  t)f 
thoae  same  ccmvolutions,  especially  the  fii'St  frontal  on  the  nienal  side, 

Tba  Ifico  area  is  at  the  lower  two*fiftlis  of  the  central  c(mvtjlntion8 
on  Ibe  laleral  surface.  The  anatomical  limitations  put  upon  the  face 
ama  by  different  observers  vary  considerably.  Brissaud  has  recorded 
mmm  in  which  there  was  right-sided  facial  paralysis  with  muscular 
atfofibyt  hypenesthesia,  and  slight  ptosis  and  dilatation  of  the  pupil 
•afaeeciaenl  to  a  right-sided  hemiplegia  and  aphasia  which  had  nearly 
disappeared*  The  brain  showed  a  focus  of  softening  in  the  lower  part 
ol  the  left  aaoending  parietal  convolution  just  l>ehind  the  inferior  ex- 
tremity of  the  fissure  of  Rolando.  In  the  extreme  lower  end  of  the 
parietal  convolution  ex i^ri mentation  seems  to  show  that 
1  ia  a  motor  centre  for  the  platysma  myoides  muscle  and  clinical 
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evidence  confirmatory  of  this  is  not  lacking.  Bramwell  has  published 
a  case  in  which  spasm  always  began  and  was  practically  confined  to 
the  right  platysma,  in  which  a  spicule  of  bone  was  found  irritating  the 
inferior  margin  of  the  postcentral  convolution.  Bepresentation  of  the 
face  on  the  mesal  surface,  if  it  has  any,  is  unknown.  The  localization 
of  the  face  area  is  based  largely  on  pathological  and  clinical  evidence, 
and  is  therefore  more  trustworthy  than  that  of  almost  any  other  area. 
It  is  subdivided  into  an  upper  and  a  lower  portion.  In  its  upper  and 
anterior  portion  are  the  centres  for  the  movement  of  the  orbicularis 
and  the  frontalis  muscle  and  the  angle  of  the  mouth,  while  in  the  lower 
portion  are  probably  differentiated  the  centres  for  the  lips,  tongue, 
throat,  and  larynx,  the  area  for  the  latter  being  situated  on  a  plane  i>ob- 
terior  to  that  for  the  lips  and  tongue.  It  may  be  stated  as  proven  that 
facial  and  lingual  monospasm  or  monoplegia  indicate  a  very  limited 
and  well-defined  lesion  of  the  inferior  and  of  the  so-called  motor  re- 
gion on  either  side  (for  the  representation  is  bilateral)  and  jmrticularly 
of  the  ascending  frontal.  This  area  is  considered  the  cortical  origin 
of  the  hypoglossal  nerve.  Bernheim  has  contributed  some  very  satis- 
factory evidence  to  the  localization  of  lingual  movements.  In  a  case  in 
which  there  was  well-marked  deviation  of  the  tongue  to  the  right,  no 
other  paralysis  and  no  aphasia,  there  was  found  after  delith  a  sarco- 
matous blood  cyst,  6-6  mm.  long,  located  towards  the  inferior  border 
of  the  foot  of  the  left  precentral  gyrus,  about  6  mm.  behind  the  sulcus 
which  separates  it  from  the  third  frontal. 

The  cortical  area  of  the  throat  and  laryngeal  muscles  has  been 
carefully  studied  by  Krause,  Masini,  Horsley,  and  Semon,  and  their 
studies  have  corroborated  clinico-pathological  claims.  In  the  ape  the 
centre  for  the  larynx  is  situated  in  the  anterior  part  of  the  foot  of 
the  ascending  frontal  convolution.  In  man  this  centre  is  situated  in 
the  frontal  operculum— that  is,  in  the  region  between  the  anterior 
ascending  and  the  anterior  horizontal  rami  of  the  fissure  of  Sylvius. 
Laryngeal  representation  is  bilateral,  but  the  preponderant  represen- 
tation for  the  vocal  cords  of  one  side  is  in  the  opposite  hemisphere; 
still  it  is  not  denied  that  this  hemisphere  has  some  influence  over 
the  vocal  cords  of  the  same  side.  The  evidence  that  has  been  pro- 
duced to  show  the  predominant  influence  which  one  hemisphere  ex- 
ercises on  the  movements  of  the  contralateral  cords  is  of  the  most 
convincing  nature.  Most  of  the  German  authors  incline  to  the  teach- 
ings of  Semon  and  Horsley,  that  each  hemisphere  governs  the  move- 
ments of  both  vocal  cords,  but  the  testimony  given  by  the  cases  of 
Brissaud  and  of  'Wallenberjx  seems  to  me  conclusive  in  favor  of  the 
view  above  stated.  In  the  case  of  the  last-mentioned  author,  in  which 
there  was  laryngeal  paralysis  of  the  left  side,  the  projection  fibres 
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the  portion  of  the  cortex  in  wliicli  we  place  the  laryngeal  centre 

lh  were  entirely  destroyed.     Some  cliiiico-patLological  observa- 

tand  to  show  that  the  atljacent  third  frontal  convolution  is  also 

tli8  weak  of  laryii|;eal   representation  to  a  slight  degree.     Segiun's 

case*  in  which  in  mldition  to  slight  left  hemiplegia  and  motor  aph^ia 

tliere  wa»  inability  to  use  the  muscles  of  the  pharynx  and  larynx, 

ibcywed  cm  aaii>f)6y  lesion  of  the  third  fiH>ntal  convolution,  on  bath 

^■idift,  luid  alight  change  in  the  foot  of  the  adjacent  ascending  frontfil. 

^BiQeriiie  has  published  the  result  of  two  autopBies  which  point  with 

^pirest  ponitiveneaa  to  the  fact  that  the  cortical  laryngeal  centre  oc- 

!     eipicp  Ibe   inferior  end  of  the  ascending  frontal   convolution,  and 

Gttd  htm  published  an  observation  which  is  strikingly  corroborative 

erf  iliim  oooti^Dtion.     The  important  clinical  feature  was  paralvsis  of 

Ilia  woGai  conls.     Autopsy  shoAved  localized  meningoencephalitiH  of 

tlie  lower  eml  of  the  right  ascending  frontal  g>  nis,  and  at  the  foot 

oftlie  tiuitl  fri>ntal  gyrus  were  two  small  spots  of  softening. 

Attempts  have  been  made  to  localize  centres  for  the  muscles  of 
aiMiiefiliois  ami  deglutition.  Langer,  and  likewise  Lepine  published 
CMea  wbicdx  they  believed  went  to  show  that  such  areas  were  in  the 
iriaail  *»f  R<^iL  The  exfieriments  of  Bechterew,  of  Ostantow,  and  of 
Bedu  deny  this.  The  exi^eriments  of  the  laat-named  observer  made 
OQ  doff^  ehaw  that  excitation  (jf  an  area  situated  at  the  anterior  end 
of  IliB  aeooiid  fissure  at  a  point  where  the  latter  would  meet  with  an 
iaaginary  pri>longation  of  the  sulcus  cruciatus  downwards  and  for- 
waida  eansed  movements  of  swallowing.  Excitation  of  a  spot  just 
abore  medially  of  this  swallowing  centre,  therefore  the  anterior  end 
erf  tiia  aecotid  fnmtal  gyrus,  causes  accelerated  breathing  with  pro- 
loag^d  exiiiralion.  The  proximity  of  these  two  centres  is  in  ac- 
mrtlajiof^  with  the  physiology  of  the  act  of  swidlnwing*  Both  eenti-es 
m  repteiietited  in  eac*h  hemisphere.  Bethi  believes  that  he  has 
a  catifirmation  of  his  claims  in  man.  The  patient  suffered  from 
frf  spasm  of  the  gullet.  Trepanation  exposed  the  lo^^er 
half  of  tba  second  frontal  convolution.  Fanuiic  excitation  of  the 
hniu  in  Uie  most  anterior  part  of  the  wound  produced  spasm  of  the 
giiUet 

The  oaairee  for  the  movements  of  the  lower  jaw  have  been  deter- 

exfieTi mentally  to  be  situated  in  very  cloae  connection  with 

f^*r   hiryngeah  pharyngeal,  and  lingual  movements  in  the  as- 

ing  fr«»ntal  convohition  about  at  the  junction  of  the  upper  and 

tliiiils  of  thf^  Uwe  area.     These  claims  have  not  yet  received 

•  '  I rpgical  confirmation. 

Bie  t  r  \\w  action  of  the  levator  palpebrae  superioris,  which 

etevaiiaii  of  the  upper  eyelids,  has  been  isolated  by  the  exi)eri- 


mental  research  of  Ferrier,  of  Beevor  and  Horsley,  and  of  Mott;  but 

the  Ifxyition  of  the  centre  which  they  claim  does  not  coincide  with 
tliat  positeil  by  clinifo-|>atholngical  evidence,  or,  at  least,  does  not 
seem  to  coincide.  Irritation  exi>eriment8  seem  to  prove  the  exist- 
ence of  a  centre  for  elevation  of  the  ui>i>er  eyelid  in  the  ixmterior  por- 
tion of  tjie  sei'ond  frontal  convolution  contiguous  to  the  centres  for 
movement  of  tlie  head  and  eyes,  situated  there  and  in  the  adjacent 
coDvohilionH.  The  liistories  of  a  number  of  ciises  having  inability  to 
raise  the  upper  eyelid  have  been  recorded,  in  which  lesions  have  been 
foond  occupying  the  angular  gyrus  or  its  immediate  environments. 
The  interpretation  put  upon  these  cases,  and  the  one  that  most  satis- 
factorily explains  the  apparent  discrepancy  between  them  and  the 
results  of  exi>erimentation,  is  that  the  irritation  by  the  lesion  in  this 
region  causes  a  reflex  cou  tract  ion  of  the  levator  palpebral  su|>erioris 
through  sensory  stimulatiou*  Beevor  auJ  Hoisloy  have  shown,  in  the 
brain  of  the  monkey,  that  there  is  a  large  area  for  the  representation 
LdC  the  head  and  eyes,  which  reaches  frcvm  the  Icjugitudinal  limb  ul  the 
rmsnre  of  Sylvius  below  into  the  frontal  convolutions.  It  is  probable 
that  this  area  represents  the  motor  centres  for  movement  of  these 
structures  in  man.  The  experimental  as  well  as  the  clinical  evidence 
is  nut  at  id  I  conclusive  or  convincing.  Ferrier  found  tliat  irritation 
of  the  superior  and  middle  frontal  convolutions  caused  lateral  move- 
ments of  the  liend  and  eyes  to  the  opposite  side,  with  dilatiition  of 
the  pupils,  and  that  a  similar  movement  resulted  from  irritation  of 
the  angular  gyrus  and  the  superior  temporal  gyrus;  and  he  explains 
this  by  saying  that  the  latter  are  attention  movements,  and  compara- 
ble to  those  obtained  by  stimulating  the  motor  areas.  Risien  Russell 
found  special  centres,  not  only  for  lateral  but  for  upward,  downward, 
upward  and  outward,  downward  and  inward,  and  convergent  move- 
ments of  the  eyeballs  in  the  cerebral  cortex.  Ablation  of  these  cen- 
tres, after  having  been  determined  by  excitation,  was  followed  by 
paralytic  symptoms,  which,  however,  after  some  time  disappeared, 
but  which,  it  was  remarked,  wonlil  always  recur  during  narcosis. 
Cerebellar  centres  controlling  the  eye  movement  have  also  been 
upund,  and  the  effects  of  the  cerebral  cortex  upon  ocular  movement 
Hfiem  to  be  antagonistic  to  those  of  the  cortex  of  tlie  cerebellum ;  that 
is,  if  the  cerebellar  lesion  paralyzes  the  movement  in  one  direction, 
I  lesion  of  the  cereViral  cortex  will  paralyze  it  in  the  opiMisite  direction, 
f   the  result  being  that  tlie  position  of  the  eyeball  is  uochanged, 

Mott  believes  that  the  cortical  area  of  the  frontal  lobe  in  monkeys, 
which  when  stimulated  gives  rise  to  associated  eye  movements,  e-an 
be  divided  into  three  zones:  L  A  middle  zone  immediately  Mow  the 
horizontal  part  of  the  precentral  sulcus,  irritation  of  which  is  followed 
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pie  lateral  deviation  to  the  opposite  side;  2.  A  zone  immedi- 
m%etly  aboTB  this,  which  may  extend  to  and  include  part  of  tlie  mar- 
Ipiuil  gynw,  irritation  of  which  gives  downward  movement  of  the 

^©yw^  ootDbined  with  lateral  deviation;  3.  A  motor  zone  immediately 
bdow  (1>,  irritation  of  which  gives  upward  inclination.  He  ako  l>e- 
liirfei  Ihai  bilaten&l  faradization  of  identical  spotB  in  the  visual  area 
imolls  similar  to  those  obtained  iu  the  frontal  urea,  but 

[thftl  wieak  stimulation  of  the  frontal  area  readily  overcomes  strong 
•tiiiitiliition  of  the  (xeipital  area, 

Thire  is  coufiidenible  clinical  endence  against  the  localiviation  of 
m  cortical  motor  centre  for  movements  t>f  the  eyeballs  in  the  second 
frmtiil  gvrus»  one  of  the  most  im|>ortant  cases  being  by  Coats,  in 
vhich  a  fracture  in  the  left  temp4»rofi"outal  region  allowed  cere- 
bral hi^raia  to  form.  The  symptoma  were  complete  and  permanent 
paimlysis^  with  contracture  of  the  right  arm ;  temporary  paralysis  of 
the  right  side  of  the  face  and  lingual  deviation  to  tho  right ;  paresis 
of  the  right  leg  and  some  motor  aphasia;  later,  convulsive  attacks, 
begiuDing  iu  the  right  cheek  and  arm.  The  lesion  was  evidently  in- 
juty  of  the  prf*eentral  gvrus,  and  probable  tearing  of  the  second  and 
tliini  frontal  convolutions.     This  case  has  been  given  considerable  im- 

jportance  by  Seguin,  as  negatory  of  Ferrier  and  Horsley^s  claims;  but 
J  cannot  agree  with  him,  l^ecause  the  ocular  deviation  may  have  l>een 

IpTpaent  early,  and  later  the  automatic  nuclear  centres  for  tbe  eye 
moiu^li^  caused  its  rectification  and  disappearance.  Mills  has  pnl> 
liaheKl  an  observation  showing  that  application  of  the  faratlic  current 
to  the  posterior  extremity  of  the  second  frontal  convolution  caused 
dtiitinrt  de\iation  of  the  head  to  the  op|X)eite  side. 

In  isammanzing  liriefly  the  present  status  of  motor  localization,  I 
ahall  first  statt*  the  conclusions  of  Beevor  and  Horsley,  which  are 
liMc*(I  on  ejq^ri mentation  and  which  have  been  recognized  by  Ferrier» 
and  then  rejie^t  the  most  important  conclusions  of  clinico-pathological 
erifleoee, 

Beevor  and  Hr>i'sley*8  conclusions  are: 

1.  Tlie  centres  for  the  lower  extremity  are  arranged  progressively 
bom  before  backwards,  the  most  anterior  centre  for  the  highest  seg- 
mtsd  of  Hie  extTM?mity  and  the  centres  for  the  rest  of  the  extremity  in 
Mlial  ofiter,  as  if  the  lower  extremity  lay  lengthwise  on  the  convexity 
ci  the  b4'misph«'ren. 

2.  Tlie  centres  for  the  upper  extremity  are  arranged  in  a  similar 
war^  but  leiigtliwise  along  the  fissure  of  Rolando. 

3.  The  centres  for  movement  of  the  head  area  are  situated  in  front 
of  tha  mi>lor  »onts  properly  speaking,  in  the  foot  of  the  first  frontal 
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4.  The  ceotras  for  movemeDt  of  the  trunk,  especially  represented 
on  the  internal  surface  of  the  hemisphere,  are  between  those  of  the 
thigh  and  sboulder. 

5.  The  centres  of  the  face  are  arranged  progreBBively  from  alxjve 
downwards,  rertpectively,  for  the  representation  of  the  evelida  and  the 
mouth  in  the  inferior  Kolamlic  region,  as  far  as  the  lower  extremity, 
at  the  level  of  the  ascending  parietal  convolution, 

6.  The  centre  for  the  movements  of  the  eyes  is  in  front  of  the  aa- 
cending  frontal  convolution  on  the  same  level. 

7.  The  centres  for  the  larvnx,  the  pharyn^t,  and  for  maBticMion 
are  in  the  inferior  extremity  of  the  ascending  frontal  convolution. 

Symptoms  of  hjcalizing  significance  are  siwiams  or  twitchings,  and 
I>aralvsis  of  extremities  or  groups  of  muscles  having  a  common  fnnc- 
tion,  or  indi\  idual  muscles  on  the  side  of  the  l>ody  opiiosite  to  the 
lesion.  In  a  general  way,  it  may  be  said  that  irritative  lesions  pro- 
duce the  former,  destnictive  lesions  the  latter.  Ti^tid  hemiplegia  of 
cortical  origin  is  caused  l>y  destnictive  lesion  of  the  ascending  frontal 
and  ascending  parietal  convolutions. 

Partial  destruction  of  these  areas  causes  naonoplegias.  It  is  un* 
necessary  to  repeat  that  irritation  of  the  motor  regiijn  of  one  side 
produces  hemispasm,  and  irritation  of  certain  limited  areas  produces 
monospasm. 

Brachio-facial  monoplegia  or  monospasm  is  caused  by  lesion  of 
the  inferior  part  of  the  motor  region ;  brachio-crund  monoplegia  or 
monospasm  by  lesion  of  the  superior  part  of  the  same  region ;  facial 
and  lingual  monoplegias  and  monospasms  are  caused,  the  latter  by 
lesion  of  the  foot  of  the  ascending  frontal  convolution,  the  former  by 
lesion  of  the  cortex  just  behind  the  inferior  extremity  of  the  pre-Ro- 
landic  fissure.  Crural  monoplegia  or  monospasm  alone  is  probably 
the  result  of  lesirm  of  the  paracentral  lobule.  The  aunectant  convo- 
lutions behind  the  pre-Iiolandic  fissure— i.e.,  the  anterior  ascending 
limb  of  the  fissure  of  Sylvius,  together  with  the  adjoining  parts  of 
the  anterior,  and  to  a  ranch  less  extent  the  posterior,  central  convolu- 
tiona — ^ar©  the  motor  c«nti'es  for  the  oiiposite  half  of  the  face  and 
tongue,  and  also  for  the  action  of  tlie  muscles  of  deglutition  and  mas- 
tication. Destruction  of  the  fnmttd  operculum,  the  region  between 
the  anterior  ascending  and  the  anterior  horizontal  ramus  of  the  fissnrd 
of  Sylvius,  will  prmluce  paralysis  of  the  contralateral  vfK*al  cord  and 
sliglit  defect  of  innenation  of  the  cord  of  the  same  side.  The  phona- 
tiou  centre  is  situated  in  the  lower  extremity  of  the  ascending  fron- 
tal convolution^  in  front  of  and  adjacent  to  tlie  nifjfcor  speech  centre. 

Deviation  of  thi*  nebular  nniscles  is  produced  l\v  lesion  of  the  seo- 
ond  frontal  convolution  in  front  of  the  ascending  frontal.     A  centre 
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for  morementB  of  the  ejee  and  the  upper  lid  is  probably  located  in 
tlttl  pttti  of  the  second  parietal  coovolutioD  situated  bet^i'oen  the  fis- 
sue  of  Sylvius  and  the  first  temporal  sulcus. 

E10  oonfinee  of  the  sensory  cortical  area  are  not  by  any  means 
lely  settled.  The  claims  of  experimental  physiology  are  not  in 
'  accord  with  those  of  clinical  medicine;  in  some  infltances  they 
dineictly  ctmtradictory  of  the  latter,  but  in  many  one  is  coiTobo- 
of  the  other.  Complete  destruction  or  disease  of  a  cortical  sen- 
ireA  causes  cx>mplete  lc»ss  of  aU  sensibility  of  the  respective 
Mcm;  tiuit  is  called  cortical  anaesthesia.  These  auiesthesias  are  de- 
noiiiBfcted,  according  to  the  physiological  function  of  the  area  in- 
ralTHid,  cortical  blindness,  cortical  deafness,  cortical  analgesia,  etc. 
Pkitial  destruction  of  sensory  cortical  centres  causes  diffei-ent  sensory 
ffefisiiotis,  varying  according  t*^  the  centre.  Partial  destruction  of  the 
viaiud  sphere  will  cause  limited  defect  in  the  visual  field,  but  par- 
tial deBtmctioii  of  the  audit*>ry  fieUl  may  cause  either  diminution  or 
coniplele  loss  of  i^erception  for  certain  tones ;  while  partial  destrac- 
lioii  of  thd  centre  for  smell,  for  i^^te,  and  for  muscular  sense  has 
Dot  jei  been  carefully  observed.  The  superiority  of  clinii-o-path*> 
knieml  endence  iu  the  determination  of  centres  is  shown  nowhere 
so  clearly  as  in  visual  localization.  In  fact,  it  must  be  said  that 
if  Wffc  had  been  guided  by  the  j>hysiolugists  we  should  still  be  locat- 
uig  the  seat  of  vision  in  the  angular  gyrus,  which  was  for  a  long 
Ham,  and  is  yet,  except  that  a  part  of  the  cuneus  is  now  included,  the 
hfief  of  Ferrier.  The  clinico-patholngical  experience  of  Beguin, 
Hun*  Hills,  Kt^n  and  Thompson,  Haab,  Hugueuin,  Nothnagel,  uud 
Ilia  clinico-physiological  investigations  of  Monakow.  Henschen,  De- 
jeriiief  anil  others,  have  settled  the  question  of  visual  k^calization  !>♦> 
jrood  pendventare. 

Visual  Localization. 

Fefrier  lor  a  long  time  contended  that  the  angular  gyri  were  the 

aroaat  aud  that  the  (jccipital  lobes  were  of  comparativelv  slight 

^  in  visual  representation.     Munk  limited  the  area  to  the  oc- 

espiial  lobe*     Luciaui  extemled  it  to  the  angular  gyrus.     The  evidence 

fyrfaf^f  by  clinicians  has  refuted  these  teachings;  the  occipit^d  re- 

Hiaa  ia  now  considered  to  be  the  i^rincipal  or  jirimary  visual  area,  and 

tikal  portion  of  the  inferior  parietal  convolution  known  aw  the  angular 

nrrOB  to  b»  tli#y  area  for  secondary  visual  residua.     Ferrier  holds  at 

dial  although  the  visual  centres  cannot  be  localized  in  the 


aDgulttr  gyrus,  they  include  the  angiihir  gyrus  and  the  occipital 
lobes,  a  region  which  he  calls  the  occipitoangular  region.  Exi>eri' 
mentation  on  the  posterior  part  of  the  brain  io  animals  seems  at  leaist 
tt>  have  proven  that  ilestructiou  of  the  angular  gyrus  fis  completely  as 
possible  causes  no  ijerceptnal  defect  of  vision  and  no  loss  of  move- 
ment of  the  eyeballs.  Such  were  the  conclusions  of  Schafer  and 
Brown,  Destructive  lesion  of  the  t>ccijutal  lobe  iJways  causes  lesion 
in  relatively  similar  parts  of  liotli  eyes — that  is,  destruction  of  one 
cuneus  caiines  lateral  homonymous  hemianoi>8hi,  and  deatruction  of 
both  cuuei  causes  |iermanent  blindness.  These  are  practically  the 
conclusions  of  Horsley  and  Sehafer. 

In  a  genei'al  way,  these  conclusions  are  in  accordanc-e  with  clini- 
cal experience.  The  cortical  seat  of  primary  visual  representation— 
that  is,  for  retinal  projection — ^is  in  the  occipital  lobes,  and  the  repre- 
sentation is  a  bilateral  one.  The  retinal  projection  in  the  visual  area 
was  for  along  time  stnl>l)ornly  contended  for  by  Munk,  and  its  atlniia- 
I  sion  is  liecoming  more  universal  since  Heuschen  claims  it  on  patho- 
logical grounds.  The  details  of  this  retinal  projection  or  expansion 
are  in  gre^it  measure  unknown,  although  it  is  claimod  by  sorae»  espe- 
cially by  Henschen  and  Wilbrand,  that  there  is  individual  represen- 
tation not  only  for  halves  <if  the  retina,  but  for  (puulrants  and  sex- 
tants. The  former  narrows  the  visual  ceotre  to  a  more  limited  space 
I  along  the  calcarine  fissure  than  any  other  investigator,  and  he  is  of 
i  the  opinion  that,  as  in  a  transverse  section  thrc»ugli  the  ofitic  radia- 
tions the  ojitic  fibres  of  the  dorsal  homonymous  retinal  quadrants  are 
dorsally,  the  venti*al  ventrally,  and  tlie  muscular  fibres  mesally,  so  the 
cortex  of  the  sujierior  border  of  the  calcarine  fissure,  the  cuneus  i>or- 
tion,  is  for  the  dorsal  homonymous  retinal  tpiadranis;  the  inferi* »r  lx>r- 
der,  the  lobus  lingualis  portion,  represents  ventral  retinal  quadrants^ 
and  the  cortex  at  the  Ixjttom  of  the  calcarine  fissure  is  for  the  macula 
lutea. 

Against  the  acceptation  of  a  definitely  aiTanged  retinal  projection 

on  the  Wsual  sphere  no  conclusive  evidence  can  be  advanced ;  but  the 

weightiest  is  that  recently  furnished  by  H.  Sachs,  from  the  microscopi- 

b  fal  study  of  Foi-ster's  case  of  bilateral  hemianopsia  with  relative  free- 

i    dom  of  the  macula  lutea.     In  this  case  there  was  found  double-sided 

destruction   of   the  calcarine  fissure,  except  in  the  j^osterior  third, 

where  it  was  tolerably  well   preserved.     Yet  in  one  of  Henschen'a 

cases  on  which  the  conclusions  are  founded,  there  was  disease  of  this 

lK)«terior  part  with  intact u*?ss  of  the  macula.     It  must  be  l>orne  in 

mind,  however,  that  the  macula  lutea.  the  fixation  point,  has  sefmrate 

fepresentation,  and  that  it  is  represented  for  each  eye  in  both  cunei. 

"llbnakow  says  there  is  no  projection  from  the  retina  into  the  cere- 
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eoftex,  but  that  the  centre  is  nif ibile,  bo  that  a  new  centre  can 
of  itself  if  the  peripheral  cortical  centre  be  destroyed;  but  it  is 
to  hold  snch  a  claim  in  the  face  of  8uch  cases  as  have 
tfSfiofted  by  Hun,  Seguin,  Dejerine,  Hensehen,  and  WU brand,  in 
which  Uie  beu2iano|^)8ia  wa8  [lermanenl 
^K  It  ia  Tery  probable  that  the  primary  visual  centime  occupies  only 
^Hllie  mecli&l  side  of  the  oi'cipital  lul»e,  and  that  it^  boundaries  are, 
^^■bovQit  tbe  itppcu'  marKin  of  the  hemisi>here;  below,  the  inferior  bor- 
^Hkr €il  tlie  third  occipital  convolution;  behind,  it  extends  to  the  apex 
^B«f  dia  ooeipital  lobe,  and  anteriorly  to  tbe  parieto^occipital  tisBiire. 
Tbtts  it  will  be  seen  that  this  includes  the  divisions  of  the  occipibd 
I  known  as  the  cuneus,  the  lingual  and  fusiform  lobules.  Vialet, 
Ims  stuilied  this  matter  with  care,  l>elieves  that  hemianopsia  may 
It  from  lesion  of  any  of  these  parts.  His  conclusions  agree  in 
nam  with  Seguin's,  and  the  weight  of  clinical  evidence  seems  to 
out  the  l»elief  of  the  writer*  Seguin,  as  well  as  Hensehen  and 
diBicNVpathoIogists,  IjeUeves  the  visual  centre  to  be  limited 
QuB  eilcarixie  fissure.  Monakow  claims  that  he  ha^  recent  elini- 
moA  ftoatomieal  experimental  proof  to  warrant  him  in  saying 
tbAl   this   visual  area  extends  to  the  lateral  surface  of  the  occipital 


Tb©  i«rt  which  the  angular  gyrus  (including  the  post-parietal) 
\  in  Ttsion,  is  to  subserve  the  purpose  of  secondary  visual  repre- 
1,  or,  to  express  it  more  collof|uially,  to  serve  as  a  storehouse 
loemories* 

Leiiofi  of  the  angular  gyrus  which  does  not  involve  or  inteirupt 

eootumity  of  the  optic  racUations,  the  subjacent  ojitic  fascicle, 

hemianopsia,  not  even  of  a  transitory  character.     A  re- 

expvnrieDoe  published  by  Dejerine  fully  corroborates  this.     The 

nuuiifestations  were  woi-d  bbndness  and  agraphia.     On  au- 

tfae  occipital  convolutions,  including  the  cuneiis,  were  intact. 

i^niiptoms  were   produced  by   a  circumscrited   lesion  in  the 

fissure,  extending  sufficiently  deep  to  sever  Gratio- 

iation  and  the  fibres  which  connect  the  visual  fierce p- 

ceotoes  with  tiie  centres  for  optical  memories.     Such  a  lesion 

r,  cause  word  blindnes>*.     That  is  a  condition  in  which 

teen,  but  their  meaning,  what  they  stand  for,  is  not  in- 

[irelm]  in  the  light  of  previous  memories  of  such  words. 

[a  Um  connection  it  should  1>e  mentioned  that  a  centre  for  eleva- 

I  of  Uia  superior  lid  is  placed  in  the  angular  gyrus  by  many  inves- 

iom,  eipecially  by  Grasset  and  Ljindouzy,  and  a  number  of  cor- 

oboi^rvfitions  have  lieen  published;  but  there  are  so  many 

in  which  ptosis  Inm   not  l>e<*n  prest^nt  and  in  which  autopsies 
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showed  extensive  affection  of  the  angular  gyrus  that  tlie  locatiou  uf 
such  a  centre  can  only  be  admitted  as  decidedly  problematical,  if  at 

all 

The  existence  of  distinct  centres  for  form,  light,  and  color  waa  1 
claimed  by  Wilbrand  on  the  ground  that  hemianopic  color  defects 
may  exist  together  with  normal  tields  for  white,  thus  indicating 
the  involvement  of  a  color  centre  only;  but  Holden  and  others  have 
chiimed  tliat  corresponding  light-sense  disturbances  also  exist  in 
every  case,  renclering  this  hypothesis  untenable. 


AunnxDRY  Locauzation. 

The  oonokisions  of  physiologists  and  clinicians  are  not  in  entire 
accord  as  to  the  cortical  localization  of  the  auditory  centre,  yet  it 
seems  to  be  settled  beyond  question  that  the  temporal  lolje  is  the  seat 
of  the  centre  for  audition.  Of  the  phy8iol(»giBt8,  Luciani  alone  disa- 
grees in  part  with  this.  He  believes  that  simirle  auditory  sensations 
are  an^ested  iu  infracortical  centres  and  interi)reted  in  the  intellec- 
tual sphere.  Ferrier.  Munk,  and  Forel  concur  in  lot^ating  it  in  the 
temporal  lolje,  and  their  opinion  is  confirmed  by  the  admirable  work  of 
Onuf  (Ouufrowicz).  S<.^bafer  and  Brown  concluded^  from  their  extir-* 
pation  exj^eriments  on  monkeys,  that  the  centre  for  audition  is  not  in 
the  temporal  lobe;  but  Baginnky,  from  experiments  on  dogs»  found 
that  excitation  of  the  lower  part  of  the  temporal  lobe  caused  move- 
ments of  the  ear  of  the  opposite  side,  which  proves  that  the  auditory 
area  is  not  only  a  sensory,  but  a  reflex  motor  centre  for  the  ear, 
Ferrier,  after  a  series  of  exi>eriments  instituted  for  this  pun)OM  ^M 
alone,  concludes  that  tlie  views  of  Brown  and  Schafer  are  untenable*  ^^ 
As  in  the  positive  location  of  all  the  other  centres,  motor  or  sensory, 
the  evidence  baned  on  the  oliHervations  of  fdiysicians  have  lieen  of 
greatest  inniortance.  Mills  in  of  the  opiuicm  that  the  centre  for  the 
uuderHtanding  of  words  is  located  in  the  i)osterior  third  of  the  first 
and  second  left  temporal  convolutionH.  SeppilH  found  in  the  brains 
of  two  deaf-mutes  atrf>i»hy  of  tlie  fii*st  temporal  enuvolutinn.  He  con- 
cludes that  audition  is  locatetl  particularly  in  the  superior  temf>oral 
convolution.  It  cannot  be  stated  positively  at  the  present  writing 
whether  or  not  the  centre  for  auilition  is  bilateral,  or  whether  it  is 
unilateral,  like  the  motor  sj^^eeoh  centre.  It  is  more  than  probalJe 
tliat  in  many  individuals  auditory  peiTeption  is  a  liilateral  one,  and 
that  one  ear  is  served  through  the  temporal  lobe  of  the  opposite  side; 
but  in  order  to  have  complete  cortical  deafness,  it  is  necessary  to  have 
lesiim  on  Ixitli  sides,  although  interpretation  of  auditory  impressions 
is  unilateral  and  left-sided. 
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of  the  cortical  auditory  centre  does  not  produce, 

a{i|iAreiitljy  oroflsed  complete  cortical  deafness,  but  it  does  cause  a 

dixninntion  of  hearing  on  the  opposite  side  and  a  slight  di- 

on  the  name  side*     But  even  this,  it  seems,  is  not  sulfcstan- 

tiiiled  by  some  of  the  more  recent  clinical  observations  and  experi- 

oo  animals. 

We  have  learned  from  the  brilliant  series  of  studies  on  aphasia 

tnaugnraled  br  Wernicke  and  Kussmaul,  in  which  word  deafness, 

looe  deafness,   and   other  faults    of   sensory  perception    mediated 

ttsOQsli  tbe  ear,  are  discussed,  that  it  is  necessary  to  consider  the 

anditoTT  centre  as  made  up  of  at  least  three  parts:   A  centre  for 

^nMdHory  i>ert*eption,  a  centre  for  auditory  memories,  and  a  centre  for 

^H^  peieeption  of  words  as  words*     Deatmction  of  the  centre  for  the 

^Hsflt  umed  gives  rise    to  the   condition   known  as  word  deafness. 

^^%liMB  ia  a  wealth  of  clinical  and  patbologieul  observation  to  show 

I       fkiA  Hub  centre  is  unilateral,  that  it  is  situated  on  the  left  side  for 

fi^t^Iuuided  jiersons,  and  rice  versa,  and  that  its  seat  is  the  cortex 

of  the  posterior  portion  of  the  first  temporal  convolution.     The  seat 

of  the  aeoustic  perception  of  words,  says  Seppilli,  is  the  left  first 

I       Imporal  convolution;  the  other  temporal  convolutions  of  the  same 

^^Ueaie  for  the  prejservation  of  acoustic  images  indispensable  to  the 

^^Bp^'B'^^^  ^^  ideas.     This  hypothesis  would  seem  to  be  borne  out  by 

I       a  ease  of  Cattani,  in  which  there  was  verbal  amnesia  but  no  verbal 

'      d»fDras«  and  in  which  the  lesion  was  found  in  the  anterior  fiortion  of 

the  yti  temporal  lobe. 

Brief  reference  must  be  made  here  to  the  speculations  of  Broad- 

faeol  concerning  the  setting  apart  of  a  "  naming"  centre,  because  it 

hw  reocntly  lieen  made  the  subject  of  extensive  consideration  by 

Milb,  in  *  Nervous  Diseases  by  American  Authors."     Mills  believes 

Ibal  an  observation  of  a  case,  which  he  has  made  in  connection  wath 

MeComieU,  justifies  him  in  differentiating  a  naming  centre  in  the 

tanpofml  lobe«     The  patient  had  epileptic  attacks,  left  lateral  homoB- 

bemianopsia,  word  blindness,   but  not  letter  blindnesH,  and 

nol  name  objects  either  from  sight  or  from  touch.     On  autopsy 

fouuil  in  the  i>08terior  and  middle  part  of  tlie  third  tem- 

eDDTDlulioUr  the  area  which  Mills  believes  should  l>e  refeiTed  to 

the  naming  csentre.     It  is  to  be  noted  that  there  was  also  a  henior- 

reaohtng  candad  as  far  as  the  white  matter  of  the  middle  of  the 

ocripttal  lobe. 

I  am  nd  iucdined  to  concede  the  necessity  of  a  separate  naming 
eMb«p  eillier  from  pure  reasoning  or  from  this  oliservation.  More- 
otrr,  it  doea  not  seem  to  me  that  the  interpretation  of  this  case  is 
in  keeping  with  our  present  knowledge  of  the  genesis  of  speech. 
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We  must  probably  assume  here  a  deBtructiou  of  the  co 

which  subserve  the  associative  coiiii)lex  which  enters  into  word  con- 
ception, and  the  complex  of  object  conception,  Destruction  of  such 
connections  explains,  for  me,  the  juability  to  apply  concrete  terms  to 
certain  objects  and  things  in  this  c^se. 


Olfactory  Locauzatiok. 
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The  seat  of  the  cortical  centre  for  smell  is  not  yet  Batisfactorily 
determined.  The  eTidenee  at  hand  would  seem  to  indicate  that  the 
uncinate  gyrus  is  the  centre  of  represenbitiou  for  this  sense.  It  is 
necessary  to  state,  however,  that  many  contemporaneous  writers  sub-  ^^ 
scribe  to  the  views  of  P*  Broea,  to  which  he  was  led  from  work  in^H 
C4jmparative anatomy,  and  postulate  tlxe  liippocampal  convolution  and 
the  posterior  paii  of  the  orbital  lobule  as  the  centre  for  smell.  Clin- 
ical material  illustrating  disturbrnce  of  this  sense  caused  by  localized 
lesion  is  extreniel}'  rare,  Exfjeriments  on  anim?ils  to  determine  the 
location  of  this  centre  have  not  given  uniform  results,  nor  have 
they  been  conclusive.  The  location  of  the  centre  is  probably  such 
that  it  does  not  lend  itnelf  with  facility  to  experimentation,  and  the 
pathological  material  heretofore  has  been  slight  and  insignificant. 

Exi>erinient8  on  animals,  however,  have  shown  that  destruction 
of  the  centre,  |»redicated  as  olfactory,  causes  disturbance  of  smell, 
preilominantly  on  the  same  side  as  the  lesion,  and  to  a  slight  extent 
on  the  opposite  side.  From  his  original  experiments  Terrier  was  led 
to  l>elieve  that  the  cortical  centres  for  olfm^tion  were  direct  and  un- 
crossed—that is,  that  the  olfactory  nen^es  went  tUrectly  to  the  respec- 
tive centre  of  the  corresponding  side.  Moat  if  not  all  later  experi- 
mentation  Inin  gone  to  show  that  decussation  of  the  intracentral 
prtjject  of  the  olfact*iry  nerves  does  occur,  but  that  the  direct  fibres 
are  by  far  more  numerous  than  the  crossed. 

It  has  been  shown  by  Edinger,  from  experiments  on  osmatto 
mammalians,  that  the  olfactory  lol>e  and  olfactory  area  are  connected 
in  various  ways  with  the  forebrain,  the  tweenbrain,  and  the  mid- 
brain. The  olfactory  Irull*  in  connected  with  the  cortex  of  the  olfac- 
tory 1oIm3,  and  with  that  o(  the  cornu  ammouis  by  means  of  the  tan- 
gential fibre  tracts,  calletl  the  lateral  olfactory  radiations,  and  also  by 
the  deep  medullary  stratum  which  coostitutes  the  mesal  olfactory 
rcHjt  and  the  olfactx>ry  bundle.  The  first  jiasses  in  front  of  the  olfac- 
tory bundle  into  the  fle|>tum  r>ellucidum ;  the  olfactory  handle  passes 
backwards  after  partial  decussation  into  the  fimbria  of  the  comu  am- 
mouis. Although  the  experiments  on  dogs  and  cats  l»y  Luciani  and 
Ws  pupils,  particularly  F»iaola,  led  them  to  conclude  that  the  cortical 
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^_|figiiftri8  of  smell  irradiate  certainly  in  the  parietal  lobes,  and  that  on 
^Hko  qxJBniiil  surface  of  the  hemisphereB  the  contreB  are  in  the  perisyl- 
^Hiaii  ooevolutioiiB,  they  recognize  that  destruction  of  the  coma  am- 
^^ponk  caiisee  distinct  loss  of  smell,  particularly  on  the  same  side  as 
|Bha  ttbbUkni,  and  to  a  lesser  extent  on  the  other.  One  feature  of 
'  Fcmer*fi  findingB  ooncerninj^  this  centre,  that  oflers  excellent  eorrob- 
imtive  evidence,  reasoning  from  analogy,  is  thiit  electrical  irritation 
.  of  the  mocinate  gyrus  causes  muscular  movements  of  the  nostril,  a 
■Hmi  of  movemenl  analog^ous  to  that  seen  in  tlie  eyeball  when  the 
^^pmras  is  atimulatec^,  and  in  the  ear  when  the  tirst  temporal  is  fara- 
^Hfiasd,  and  to  which  the  name  reflex  movement  is  given. 
'  Thi*ir  views  are  only  imrtly  in  aceonl  with  those  of  Zuckerkandl, 

wlio  believes  that  the  entire  limbic  lo1)e  is  representative  for  this 
lor  they  teach  that  on  the  inner  surface  of  this  hemisphere  the 
[cm  of  the  sense  of  smell  is  in  the  posterior  part  of  thehippo- 
eoDTolation.     In  this  latter  contention  they  are  more  nearly 
aecord  with  clinieo-pathologieal  observations, 
Griffith  has  recorde*!  a  ease  in  which  there  was  proj^es^sive  anos- 
tm  in  the  right  nostril,  and  after  death  there  was  found  erosion  of  the 
hi  uncinate  convolution,  which  was  l>elieved  t^o  have  l>een  the  cause 
ADQemia.     The  tip  of  the  uncus  was  unaffected.     Cases  of  ei>i- 
in  which  there  is  an  olfactory  aura  preceding;  the  attack  are  not 
J  rare,  although  there  are  but  few  published  records  of  au- 
of  such  cases.     Hamilton  has  made  a  contrilmtiou  o(  this  kind, 
to  bas  Jackson,     In  the  case  of  the  first  mentioned,  softening  of 
th#  lempcxral  lobes  was  found ;  in  the  second,  a  tumor  of  the  temporal 
Another  interesting  case  has  been  recorded  by  Worcester,  in 
aside  from  tlie  epilepsy,  the  most  impoiiant  8ym|>tom  was 
halliiciQatjon  of  smell.     In  this  case  autopsy  showed  a  small  spot  of 
^UrI  aoAeiiiiig  in  the  left  uncinate  gyrus,  in  addition  to  a  spot  of  noft- 
PBninif  in  ibe  t4>mf>ond  and  in  the  frontal  lobe.     Frigerio  has  reported 
in  which  olfactory  hallucination  was  thought  to  l)e  due  to  atro- 
u  ammonis,  which  was  found  at  autopsy.     Miickey 
.    L^lished  a  case  with  cerebral  tumor,  in  which  loss  of 
^  of  taste  may  be  referred  probably  to  the  softening  found  in  the 
^  gyrus. 
\  fdatioiiahip  of  the  sense  of  smell  to  the  sense  of  taste  is  a 
v&rr  iDttmAte  one,  and  in  man  the  latter  is  complementary^  to  the 
II  is  not  a  matter  of  surprise,  tlierefore,  that  tlie  frugal  data 
ralatlYe  to  the  localization  of  the  latter  should  indicate  their 
I  analamical  relationship— in  fact,  juxtaposition* 
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Tiie  alleged  positioii  of  the  centre  for  the  sense  of  taste,  at  the 
base  and  on  the  iDteraal  surface  of  the  hemisphere,  is  such  that  ex- 
I>orimetital  evidence  of  its  existence  is  difficult  to  obtain;  while  in 
man  the  sense  is  so  closely  associated  witti  that  of  amell  that  it  ia 
difficult  to  obtain  any  pathological  testimony  of  signal  viJiie*  S<>  far 
as  evidence  at  hand  goes,  it  indicates  that  cortical  representations  of 
the  sense  of  taste  are  situated  in  the  cortex  of  the  inferior  temptiral 
convolution  on  it®  internal  surface,  just  below  the  anterior  termina- 
tion of  the  gyrus  hippocampus  and  it**  tumed-up  end,  the  gyms 
nncinatus. 

In  this,  as  in  the  evolution  of  each  of  the  other  ** centres,"  experi- 
mental i>hyBiology  has  given  some  ill-defined  basis  for  clinical  ol>ser- 
vation  and  jjost-mortem  corroboration,  which  latter  have  always 
established  or  denied  the  right  to  what  may  be  called  autonomy*  In 
almost  every  instance  the  centre  suggested  by  exx^oriment  has  been 
found  t<30  diffuse,  and  with  very  variable  limitation.  Bearing  these 
facts  in  mind,  it  is  possible  that  the  exi>eriment8  of  Sentcherbach 
may  be  deserving  of  mention.  Working  on  the  hypothesis  of  Clad, 
that  labial  and  buccal  preheuHile  and  matiticatory  movements,  as 
well  as  those  of  swallowing,  are  "reflex,''  and  that  loss  of  voluntary 
power  to  ijerform  these  v^'hh  always  associated  with  ageusia,  he  de- 
termined the  region  of  the  brain  in  the  rabbit  destruction  of  which 
would  cause  these.  He  concludes  that  the  gustatory  centre  is  some- 
what in  front,  and  to  a  less  dist*ince  behind  where  the  cranial  coro- 
nal fiasiire  would  impinge  if  extended  into  the  subBtanca  of  the  bfaio^ 

Localization  in  the  Centrum  Semiotale. 

Localization  of  lesions  in  the  white  auljstance  of  the  brain  cannot 
be  made  with  anything  approiiL^hing  the  accuracy  of  that  of  cortical 
localization*  By  way  of  intrwluction,  it  should  l>e  said  that  if  the 
function  of  the  centrum  semiovale  be  kept  in  mind — that  of  serving 
the  projection,  commissural »  and  some  of  the  association  fibres  with 
a  passage  way — it  will  l)e  evident  that  lesion  of  tliis  portion  of  the 
central  nervous  system  will  cause  symptoms  varying  with  the  kind 
and  number  of  fibres  involved — that  is,  varying  with  the  position  and 
the  extent  of  the  lesion.  The  occurrence  of  lesion  in  tins  part  of  the 
brain  is  rare.  This  of  itself  would  l)e  sufficient  reason  to  deter  us 
from  attempting  t^>  formulate  any  d* ^finite  statements  concerning  lo- 
calisation of  such  lesion;  but,  in  addition  to  this^  there  exists  great 
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concemiog  the  relative  course  and  position  of  many  of 
fithe  neoml  constituents. 

To  iDosfcrate  a  form  of  symptom  complect  that  may  be  produced 
bj  A  Ifieion  in  the  cseutrum  semiovale,  it  is  only  nec^BBary  to  refer  to 
imemie  leoentlj  recorded  by  Wallenberg,  in  which  there  was  com|>let6 
paxnlyBU^  of  the  facial  nerve  in  all  of  its  branches,  paralyniK 
[loCthalaflliypoghi^sal  and  left  laryngeal  nerves,  and  total  paralysis  of 
Jutttioti.     Death  oocorred  three  weeks  after  onset  of  th«  sy  mptoms, 
.  waii  found  to  hare  been  caused  by  a  focus  of  softening  in  the  right 
atnun  semiovale,  which,  although  comparatively  small,  had  iiiter- 
[mpiiid  Ihe  following  tracts  of  fibres :  nearly  all  the  projection  fibres  of 
I  the  Ihtid  frontal  convolution,  the  ventral  half  of  the  second  frontal 
,  the  annectant  convolution  of  the  third  frontal,  some  of  the  con- 
1  of  the  central  convolutions,  many  of  those  from  the  lateral ; 
I  and*  i&  addition,  the  sagittal  association  tracts  of  the  frontal  Iol»e,  and 
I  fiUfes  of  the  corpus  callosum  and  of  the  external  capsule.    It  had 
antimched  the  caudate  and  lenticular  nucleus  and  the  internal  cap- 
mil  of  which  were  venti^jU  to  the  focus.     The  symptoms  pointeil 
\  mo  directly  to  involvement  of  the  oblongata  that  during  life  the  lesion 
wmm  considered  to  be  a  bulb*ir  thrombosis,  limited  to  one  side. 

II  a  leflion  of  the  centinim  semiovale  doeB  not  cause  interruption  of 
i  trmct  of  the  projection  fibres  there  may  be  no  definite  symp- 
i^  as  lafilQDS  of  commissural  and  association  fibres  are  not  associ- 
,  wilh  a  definite  symptomatology*  When  disease  of  this  portion 
j  of  tbe  cerebrum  does  (x^mr,  its  location  can  only  be  suspected  when 
I  of  oiber  locations  are  excluded  by  the  presence  of  some  synijj- 
or  isomplex  of  symptoms.  The  occurrence  of  psychical  symiv 
lam»»  inidi  as  alteration  in  the  general  mental  state,  is  sometimes  an 
of  laftion  of  this  part  of  the  brain,  and  is  explained  by  the 
yoo of  aasoetation  fibres.  In  the  same  way  are  to  be  explained 
of  psychicud  blindness  which  sometimes  occur  with  such 
Motor  symptoms  are  more  apt  to  be  present  with  pathologi- 
ad  loei  in  this  regivm  of  the  brain  than  are  sensor} .  In  fact,  mono- 
and  aphemia  are  the  conunonest  symptoms.  When  disttirlK 
of  sensibility  does  ot*cur»  the  lesion  is  generally  situated  at  a 
:  depth  to  involve  the  interaal  capsule  in  its  posterior  portion, 
aad  i«  apt  in  be  aissociated  with  disturbance  of  vision  and  audition, 
it  involves  in  the  Cfnrefoitr  nettsUif^  the  projection  fibres  for 
impulses  and  those  for  the  higher  senses. 
It  ia  ftelf-^rident  that  the  nearer  the  internal  capsule  the  lesion  is 
tlie  smaller  it  need  l>e  to  cause  pronounced  symptoms,  and 
1km  mom  liable  it  is  to  <'ause  symptoms  indicative  of  involvement 
of  Iha  cafiaide;  while,  on  the  other  hand,  the  nearer  it  is  to  the  cortex 
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the  less  liable  is  a  small  leBion  to  pnxluc^  tletinite  symptoms*  Le- 
Bi^ms  of  tlie  ceutruni  Heioiovale  iu  its  deeiier  parts  are  devoid  of  one 
symptom  which  is  bo  i^uggestive  of  cortical  implication,  xiz.^  epilep- 
tiform coiJViilHions,  Tliese  occur  with  lesion  of  the  higher  parts  of  ] 
the<  centrum  semiovale  only  when  the  focus  is  immediately  subcorti- 
cal and  impinges  on  the  cortex. 

Perha])S  the  moHt  im}>ortiint  diagnostic  feature  of  lesions  of  the 
centrum  Hemiovnle  are  the  variatioiiHi  in  the  clinical  jueture  which 
they  jiriKluce,  fron»  tliose  caused  by  cortical  foci  oo  the  one  hand  and 
capsular  on  the  other. 

Defttmctinn  of  tho  corpus  calloftum  is  nmmfest  by  slf)wly  progress-  ^ 
ing  mental  deviations,  varyinig  from  mild  delusions  to  attacks  of  ma- 
nia; hemiparasis  with  contracture,  and  especially  by  paresis  of  one 
sideband  Hliglit  paretic  invoivement  of  the  otlior  side;  integrity  of 
the  cranial  nenes  and  tendon  jerks;  and,  if  the  dentruction  is  due  to 
a  new  growth,  by  the  usual  accompaniments  of  increased  intracranial 
pressure  in  a  moderate  degree.  Convnkions  manifest  on  both  sides 
of  the  body,  but  more  severe  on  one  side  than  the  other,  and  not  fol- 
lowed by  paralysis,  are  also  a  fretjuent  symptom. 

LoC.\LK5ATI0N  IN  THE  CORPOIIA  QUADRIGEMINA, 

Localizatitm  of  lesion  in  the  corjKjra  rjuadrigemina  presents  no 
considerable  difficulty,  if  there  be  no  anomalous  development  of 
symptoms.  The  nn»st  common  lesion  of  this  part  of  the  brain  is  tu- 
raor-gi*owth.  As  Nothnagel  i>c tinted  out  a  few  years  ago,  the  clinical 
picture  devolops  with  an  unsteady  gait,  which  is  soon  assLK^ated 
with  opbthalmoplegia  of  both  eyes,  but  not  entirely  symmetrical,  and 
which  does  not  involve  all  the  muscles  to  the  same  degree,  but  mani- 
fests a  jiredi lection  for  the  superior  and  inferior  recti;  all  other 
symptoms  are  incidental  or  complications, 

Tlie  disturlmuce  of  ctxirdi nation  in  that  commonly  described  as 
cerebellar  ataxia,  and  is  manifest  both  in  station  and  in  gait.  In  the 
upper  extremities  this  ataxia  sometimes  feeembles  the  athetoid  move- 
ments and  tremor  of  paralysis  agitans  (Ulierg).  Tlie  at^ixia  is,  how- 
ever, iucrejised  on  voluntary  movement,  intention  tremor,  and  the 
movements  are  irregular,  jerky,  and  ch*)reic  (Kolisch).  The  ataxia 
is  in  all  probability  not  the  result  of  tlesti^iction  of  a  CMJrdinating 
centre  in  the  corpora  quadrigemina— that  is,  it  is  not  a  local  S3'mp- 
torn  due  to  destini<rtion  of  the  red  nucleus  or  the  decussation  of  the 
brachia  conjunctiva,  but  is  due  to  the  interruption  of  coordination 
tracts  w  hich  are  directly  and  indirectly  in  connection  with  the  quad- 
rigeminal  bodies. 
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The  weight  of  opmiou  of  recent  writers  on  the  subject  of  ataxia 
urith  diseaae  of  the  corrw>ra  qnadrigemina  is  that  it  is  in- 
of  and  not  associated  with  aflection  of  the  cerebelhun,  nor 
m  it  remolelj  atterative  through  it.  It  mnat  be  stated,  however,  that 
it  is  ealirelv  impotiiiible  to  difierentiate  ataxia  due  to  lesioB  nf  the 
eagporm  qoAdrigemina  and  that  due  to  iuvolvemeut  of  tbe  eerebGlluui 
bom  ocmsideraiion  of  it  alone.  Witli  the  cerebellar  ataxia  the  con- 
diticm  of  im^hiUty  varies,  but  it  is  always  present. 

Tli^e  ATO  no  pupillary  symptoms  of  pathognomonic  significance, 
bat  it  ifl  t(3  be  remarked  that  pupillary  reaction  is  not  disturbed  in 
Imjom  of  the  posterior  quadrigeminal  bodies,  and  is  lost  with  de- 
fltrodiiiQ  cif  the  anterior. 

It  is  |jcissible,  also^  that  a  consideration  of  the  serial  order  of  the 
dsi^lopiiient  of  ftymi»toms  may  l>e  of  some  service  to  distiu^^uisli 
lesion  of  the  coryiora  (|uadrigemina  from  that  of  tlie  cerelieUum; 
oralmr  {lonilv  sta  preceding  the  ap^iearauce  of  ataxia  speaks  in  favor 
of  kskiQ  of  the  first  named* 

AtteiitptB  have  been  made  to  difierentiate  lesions  of  the  anterior 
qiittdrigeiiiinal  bodies  from  those  of  the  posterior,  and  it  has  been 
mid  that  striking  disturbance  of  vision  is  associated  with  let*ion  of 
tiid  anterior  ipmilrigemiual  b4idies;  but  there  are  no  real  grourKls  for 
such  claims.  In  a  recent  communication,  Weinlaod  has  called  atten- 
tioii  to  tlie  fact  that  disturlwince  of  heariog  is  a  fre^luent  symptom 

Iwith  tamor  of  the  region  of  the  ixjsterior  cjuadrigeminal  bodies. 
This  i%  not  at  all  surprising  when  we  i-emember  that  the  continuation 
of  the  sloe  acoustical  which  forms  the  iuferior  tillet,  passes  close  Im- 
■csth  tlis  posterior  quadrigeminiil  br>dies.  In  one  patient  whose  his* 
tory  is  rdated  there  was  very  distinct  diminution  of  lie^ring  on  the 
rig*  *  Tills  was  found  to  be  dejiendent  upon  tumor  of  the  right 
m^i  ,  ior  qaadrigeminal  region.     In  eighteen  cases  from  the 

Itterstui^  di^turlmnce  of  hearing  was  remarked  in  eight  cases.     In 
anditoij  symptoms  wei'e  not  sought  for,     Lnolveraent  of  the 
lon  of  the  strisB  acoustical?  in  the  fillet  is  probably  responsi- 
bfo  lor  the  disturbance  of  hearing  in  some  of  these  cases,  and  it  is  yet 
so  open  question  whether  lesion  limited  stridly  to  the    p<^terior 
cfOai^JgietiiinAl  liodies  can  cause  auditory  disturbance.     Loss  of  pupil- 
lary light  reflex  aiiil  disturbance  of  vision,  associated  with  the  symp- 
km  onipplw  slr^ady  stated,  point  to  location  of  the  lesion  in  the  an- 
^^  tsrior  qnsidrigeminal  bodies.     Integrity  of  pupils,  slight  disturbance 
^m  ot  Tisiofi,  derangement  of  hearing,  pronounced  ataxia,  in  connection 
^^   with  so  ocfUomotor  symptom  complex,  point  to  lesion  of  the  poste- 
rior qusdriffsmiiisl  bodies. 

It  shotild  be  remembered  that  Bechterew  cites  experimental  evi- 
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dence  to  prove  that  the  posterior  corpora  bigemina  are  centres  of 
hearing,  of  the  voice,  and  of  special  forced  movements  and  positions, 
manage  movements.  He  does  not  admit  that  disturbance  of  pho- 
nation  and  other  motor  disturbance  which  follows  ablation  of  liiese 
bodies  is  due  to  lesion  of  more  deeply  lying  structures,  such  as  the 
superior  cerebellar  i)eduncle,  but  he  is  convinced  that  the  posterior 
bigemina  are  themselves  centres  for  such  movements, -even  despite  the 
fact  that  superficial  destruction  of  these  masses  is  without  effect. 

Localization  in  the  Peduncles. 

The  most  important  point  to  bear  in  mind  in  locating  lesion  in  the 
I)eduncle  is,  that  lesion  of  this  structure  produces  motor  paralysis  of 
the  facial  and  the  hypoglossal  nerves  and  of  the  extremities,  which 
is  manifest  on  the  opposite  side  of  the  body.  As  in  lesion  of  any 
other  part  of  the  nervous  system,  in  which  functionally  different  and 
important  tracts  are  compressed  into  a  relatively  small  area,  the 
symptoms  caused  by  lesion  of  the  peduncle  will  vary  with  the  size 
and  extent  of  the  lesion.  Circumscribed  lesion  of  the  crusta  alone 
may  cause  simple  hemiplegia  of  the  opposite  side,  without  involve- 
ment of  any  of  the  cranial  nerves  or  without  other  symptoms  of  any 
kind.  In  fact,  cases  have  been  recorded  in  which  small  lesions  in  the 
lateral  part  of  the  crusta,  which  left  the  middle  third  free,  have  pro- 
duced no  paralytic  symptoms.  This  is  explainable  in  accordance 
with  the  arrangement  of  the  relative  components  of  the  pes  x)cdun- 
culi ;  the  external  fourth  contains  the  fibres  passing  from  the  occipi- 
tal and  temporal  lobes  to  the  pons,  while  the  next  fourth  is  chiefly 
composed  of  the  pyramidal  ti'act;  the  next  fourth  is  made  up  of 
fibres  from  the  striate  body,  posterior  part  of  the  frontal  convolu- 
tions, and  fibres  from  the  anterior  central  convolutions ;  and  an  in- 
ternal fourth  contains  fibres  from  the  insular  region  and  the  base  of 
the  lenticular  nucleus,  which  end  in  the  upper  part  of  the  pons. 
This  last  division  is  said  by  Flechsig  to  contain  fibres  from  the 
frontal  lobe,  but  this  is  denied  by  Zacher  and  other  recent  writers. 

If  the  lesion  is  of  sufficient  size  to  encroach  upon  the  sensory 
pathway  of  the  peduncle,  contralateral  hemiansesthesia  will  be  pro- 
duced. More  common  than  this,  however,  is  crossed  paralysis,  par- 
tial or  complete,  of  the  eye  muscles  supplied  by  the  third  nerve,  and 
hemiplegia — that  is,  paralysis  of  the  oculomotor  nerve  on  one  side 
(the  same  side  as  the  lesion) — and  contralateral  hemiplegia — a  condi- 
tion to  which  some  recent  French  writers,  in  their  zeal  for  eponymic 
nomenclature,  have  designated  as  the  syndrome  of  Weber,  When 
ophthalmoplegia  results,  it  may  be  partial  or  it  may  be  complete. 
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I  Hie  former  k  more  apt  to  occur  from  involvement  of  8ome  of  the  nu- 
j elei  of  the  oculomotor  nene,  in  the  central  gmy  matter  of  the  atine- 
of  Sjlrius,  as  in  interj^ediincular  lesion,  although  naturally 
a  lesion  may  pi-oduce  opbtlialraoplegia  as  well.  The  latter 
im  often  caused  by  peduncular  and  8a!>i)eduucular  lesion,  which  in- 
^fdiW  ^hm  third  nerve  in  the  neighborho<xl  of  its  emergence.  Ofteii- 
tilPM  wliiP  the  ophthalmoplegia  is  incomplete,  interpretation  of  tlie 
oeolar  symptoms  is  not  easy. 
It 


win  be  fai*ilitated,  how- 
if  it  be  remembered 
tliat  the  fibres  of  the  third 
iipply  the  ex- 
-  of  the  eye, 
tbeir  origin  from  the 
end  and  middle  third 
of  tlii^  third  ner^e  nucleus; 
while  thoee  for  the  internal 
ocolar  nraecles,  iticludiug  ac* 
ion  and  the  pupils, 
from  the  proximal  di- 
ai  the  oculomotor  tiu* 


If  ophthalmoplegia  is  as* 
pLth  hemiplegia  and 
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lesia,    it     may    be    Fio,  n. -CB,  cbJaam;  or.  optic  tract ;  J/r^oculoiiiotor 
stated    iJOsitlTelv  that   the  le-  iMSTre;  ^AX^nnsaleiitleularis;  rP,l»eapMlnJ3eull; 

-         **»  ■       iT  1  1  1^  lertoo;  pr.  pom.     (RHs^ud.) 

Stem  IS  within  the  i^edancles. 

A  sobpednneular  lesion  would  rarely  if  ever  te  associated  with 
IwffliJJUWPBtheftia.  A  subpeduncular  lesion  may  be  so  extensive  as 
to  rsseb  acTO«B  the  middle  line  in  the  iuterpeduucular  space,  and 
iflfulfB  not  ouly  the  third  nerve  of  the  same  side  just  at  its  exit,  but 
tlie  aerre  of  tlie  opposite  side  as  well,  and  thus  cause  totid  or  partial 
€ipliliislaiiopIfigia  of  both  sidc^^,  with  hemiplegia  of  the  side  opposite 
to  Atf  illfolired  i^edunele.  This  is  readily  understood  by  reference  to 
IImi  Adjoining  figure* 

In  sdditioii  to  this  symptom  complex,  peduncular  lesion  is  gen- 
emUj  scoompsnied  by  vasomotor  manifestations,  sensatioDS  of  lieat 
sml  cold«  pamlytio  perspiration,  etc.,  on  the  side  opposite  to  the 
f^jMi^ifcil  pednDcle*  Wliether  ataxia  and  disturbance  of  the  functions 
of  IllO  bhdder  and  re<^tum,  which  are  often  accompanied  by  peduncu- 
Ur  ksioD,  sre  essential,  it  is  quite  imi^ossible  to  say.  They  are,  at 
ootDmofi  aeoomiMUiiments* 
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Localization  in  the  Optic  Thalamus. 

Localization  of  lesion  in  the  thalamus  is  very  uncertain,  as  the 
functions  and  connections  of  this  interbrain  ganglion  are  not  yet  posi- 
tively and  accurately  determined.  It  is  more  than  probable  that  it 
contains  a  centre  for  mimic  movements  and  secondary  paths  for 
laryngeal  innervation  (Eisenlohr).  It  has  been  thought  that  lesions 
of  it  are  attended  by  subnormal  temperature,  but  White  from  his  ex- 
periments on  rabbits  concludes  that  lesions  of  the  thalamus  do  not 
alter  bodily  temperature.  Ott  is  led  by  exi>eriments  to  believe  that 
it  is  the  seat  of  vasotonic  centres.  The  fact  that  it  is  a  regulator  of 
motor  acts  has  been  com^Jetely  established  by  v.  Monakow. 

Bechterew  confirms  Bethi's  conclusions  that  the  thalamic  regions 
contain  centres  for  chewing  and  swallowing  and  he  thinks  that  they 
also  contain  centres  for  the  various  vegetative  functions,  such  as 
movements  of  the  stomach,  oesophagus,  and  intestines,  as  well  as  for 
the  involuntary  movements  participating  in  the  expression  of  feeling 
and  emotions.  He  believes  also  that  in  a  certain  way  the  thalami  are 
centres  for  convulsive  crying,  and  explains  uncontrollable  crying  in 
cases  of  organic  affection  by  interruption  of  cortical  connections  in 
the  thalami. 

According  to  Simbriger  the  optic  thalamus  occupies  an  interme- 
diary and  transitional  place  between  the  combination  of  sensory  and 
motor  functions,  designated  psychical,  which  is  attributed  to  the 
cerebral  hemispheres,  with  the  preponderance  of  the  one  or  the  other, 
as  the  case  may  be,  and  the  reflex  function  of  all  those  parts  of  the 
central  nervous  system  behind  the  optic  thalamus,  with  the  exception 
of  the  cerebellum.  It  possesses  the  ability  to  completely  coordinate 
movements,  to  regulate  all  organic  activities,  particularly  the  nutri- 
tion balance  and  likewise  those  reflectory  conditions  which  bespeak 
grades  of  consciousness  and  possession  of  will. 

It  confines  itself  to  these  functions  in  the  lower  animals  devoid  of 
cerebral  hemispheres,  such  as  the  Ampliioxus,  to  which  it  subserves 
psychical  function,  and  it  is  the  mediator  between  voluntary  and  re- 
flex action.  In  all  probability  it  has  very  much  the  same  function  in 
humans  previous  to  birth,  for  in  them  the  functions  of  the  cerebral 
hemispheres  develop  very  late.  This  is  in  keeping  with  the  fact  that 
in  lower  animals  the  optic  lobes  reach  such  a  very  great  degree  of 
development  that  they  form  the  larger  part  of  the  brain. 

Lesion  of  the  thalamus  is  associated  with  contralateral  hemipar- 
esis,  hemiataxia,  loss  of  muscular  strength,  hyperaesthesia,  amimia, 
involuntary  crying,  loss  of  coordination  for  the  acts  of  eating,  chew- 
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iag^  and  swallowing,  and  disturbance  of  vision  in  the  shape  of  contra- 
lalerBl  homcmymoos  hemianopsia,.  It  is  very  doubtful  whether  many 
iifttia symptoms,  saoh  as  hemipareBi!4  and  hemiamcsthesia,  are  due  to 
leoiaQ  of  the  thalainuB  itself.  In  all  probability  they  are  the  result 
of  tDfolir«ment  of  fibres  of  either  the  internal  capsule  or  peduncle,  al- 
tfaare  is  considerable  evi<leuce  to  show  that  contralateral 
may  be  due  to  thalamus  lesion-     One  point  t4i  wbii-h  atlen* 

I  slioiild  be  directed  is  that  lesions  of  the  thalamus  which  have  been 
Uy  cause  |>eculiar  ti-emor,  utbetuid  or  hemichoreic  move- 
are  not  really  the  cause  of  such  movements;  such  symptoms 

i^tlribniable  to  lesion  of  the  peduncle  in  the  immediate  vicinity. 

£cchytno6es  and  even  considerable  hemorrhage  of  the  gjistro- 
iatesttiial  tract  are  not  uncommon  s\  mptoms  occurring  in  thalamus 
kaiiiOBt  and  Iiave  lately  Ijeen  noticed  by  Binldcr.  Koenig  was  led  to 
IIm  isoneliisiou  from  a  study  of  c^ses  of  iufantOo  cerebral  palsy,  in 
wlndi  paralysis  of  mimetic  movements  is  commoD,  that  the  connec* 
tioQ  between  the  thalamus  and  movements  of  emotional  manifestation 
is  iKtl  so  intimate,  or  at  least  not  so  necessary,  as  is  sometimes  sup- 
poeetL  At  least,  it  may  be  said  that  emotional  control  is  not  munupo- 
Used  by  the  thalamus.  He  refers  to  a  case  in  which  there  was 
paralyshi  of  the  mimetic  face  muscles,  in  which  the  thalami  were 
foQinl  on  jKist-miJrtem  examination  to  l>e  intact,  while  a  circum- 
Acribed  lesion  of  the  motor  area  of  the  cortex  was  tlie  only  lesion  to 
vliicfa  Itie  im|>airment  of  mimicry  could  l>e  attributed* 


LOCILIZATIOK  OF  SENSATIONS    MkDUTKD    THROUGH  THE  PERIPHERY  OF 
THK    BoD\%    PaBTICULABLY    BY     THE    SkIN,    MuOOUS    MeMBRANEB, 

MXD  Muscles. 

The  difficulties  surrounding  a  brief  preseDtation  of  this  subject  are 
tnmieiMe*  In  the  first  jilace  a  number  of  entirely  difl'erent  sensations 
are  inrltided  under  this  heading,  such  as  tactile  sense,  caloric  sense, 
puiieilflie,  i^ressure  sense,  iMimition  sense,  motion  sense  or  kinjesthet- 
ie  aePMitiAn^  not  to  si^c^ik  of  tin?  so-called  organic  sensations.  Most 
if  Dol  all  of  these  are  indeimndent  fonus  of  sensation  and  not  c|ualities 
one  of  anotlier.  Dermal  sensibility  is  of  i>aramount  significance. 
It  iii  the  first  sense  that  api^ears  and  it  is  of  the  greatest  importance 
in  Cfintribntittg  to  the  development  of  other  forms  of  sensibility  l)y 
of  difff^n^ntiiition  and  selection.  We  shall  confine  our  re- 
I  to  a  ooDsidemtiou  of  the  tactual  sense  and  the  muscular  sense, 
afl  Uieiie  two  have  h>en  studied  more  carefully  clinically  and  patho- 
If^ipealljr  tltati  any  of  the  others,  and  jus  determination  of  their  condi- 

i  m  witiicnit  great  difficulty  by  extierimentation  on  animals.     There 
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have  been,  and  to  a  lesser  extent  there  are  to-day,  two  very  diverging 
views  concerning  the  location  of  tactual  sense  and  muscle  sense  in  the 
brain.  The  school  of  experimentists,  on  the  one  hand,  headed  by 
Ferrier,  maintain  that  the  gyrus  fomicatus  is  the  seat  of  their  repre- 
sentation. Clinico-anatomists,  on  the  other  hand,  with  few  excep- 
tions deny  the  gyrus  fornicatus  such  function  and  contend  that  the 
great  prei)onderance  of  unassailable  evidence  points  to  the  central 
convolutions,  the  cortical  motor  areas,  as  the  principal  area  of  repre- 
sentation for  these  sensations,  and  this  is  practically  the  claim  of 
Munk  and  his  school.  The  latter  willingly  admit  that  there  is  some 
evidence  which  cannot  be  entirely  reconciled  to  their  contention,  but 
instead  of  allowing  this  to  invalidate  their  conclusions,  they  seek  some 
other  explanation  of  this  anomalous  evidence. 

Those  who  hold  to  the  first  view  are  not  without  the  support  of 
some  clinicians.  In  this  country  Mills  has  unswervingly  contended 
for  the  localization  of  what  he  calls  general  sensation,  principally  in 
the  gyrus  fornicatus  and  to  a  lesser  extent  in  the  hippocampal  gyrus, 
the  precuneus,  and  the  postparietal  convolutions,  while  in  England 
cases  have  been  reported  which  apparently  indicate  the  doctrine  of 
separate  sensory  localization.  In  the  latter  country  the  influence  of 
Ferrier*s  personal  teaching  must  always  be  reckoned  with. 

The  experimental,  anatomico-clinical,  and  purely  pathological  evi- 
dence pointing  to  the  belief  that  the  principal  representation  of  tactual 
and  muscular  sense  is  in  the  motor  areas  of  the  brain  becomes  every 
year  more  conclusive,  while  the  number  of  cases  of  injury  to  the  cor- 
tex of  the  central  convolutions  without  the  occurrence  of  sensory 
disturbance  gets  less. 

I  do  not  wish  to  be  understood  as  saying  that  the  cortex  of  the 
motor  regions  and  their  immediate  topographic  surface  vicinity  is  the 
sole  seat  of  dermal  and  muscle  sensory  representation,  nor  that  the 
confines  of  the  area  are  as  sharply  delineated  as  those  of  the  motor 
areas ;  but  that  it  is  the  principal  seat,  and  that  the  gyrus  fornicatus, 
the  gyrus  hippocampus,  and  the  postparietal  convolutions  have  no 
more  claim  to  be  considered  centres  of  sensory-  representation  than 
any  part  of  the  brain  that  is  the  recipient  of,  or  is  responsive  to,  sen- 
sory impressions,  seems  to  me  the  truth. 

All  of  the  most  recent  anatomical,  clinical,  and  physiological  evi- 
dence tends  to  show  that  central  sensory  localization,  or  the  centre  for 
dermal  sensation,  is  in  the  motorial  regions.  There  is  much  evidence 
to  show  that  the  centre  for  muscular  feeling,  i.e.,  sense  of  position, 
sense  of  active  and  passive  movements,  is  not  only  in  the  motor 
region,  but  also  posterior  to  this  region  in  the  upper  parietal  lobules. 
This  I  believe  to  be  the  view  suj^ported  by  evidence  which  is  con- 
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odend    ementifio  and   which   is    reconcilable  with   the    tenf'ts  of 

It  has  before  been  mentioned  that  sensation  mediated  through  the 
ddn  ia  the  first  to  be  develoi^ed  and  that  the  other  functions  of  the 
bnuB  are  dependent  upon  its  integrity  for  their  development.  The 
faarlioQ  oi  tii©  brain  tliat  develops  first  after  this  form  of  sensibility 
im  Uuit  of  reflex  and  automatic  action  —which  is  dependent  in  the  be- 
gmningf  as  it  is  at  all  time,  on  the  former.  Granting  that  these  facts 
aroJK>— and  really  they  admit  of  no  contradiction— it  is  hardly  to  be 
■iiiniiinxl  that  the  principal  central  representation  of  this  sensibility 
«0illd  be  in  a  region  remote  from  the  cortical  ai-eas  of  motor  repre- 
Mnlition,  bnt  rather  in  the  closest  anatoiinical  association.  It  may 
lit  wmd  that  if  an  argument  of  this  kind  l>e  used  t^i  substautiate  the 
juxtaposition  of  the  are4is  for  motion  and  sensibility,  one  can  as  well 
«qr  thai  the  centres  for  peripheral  sensibility  are  superimposed  on 
tboM  mllatted  ti>  other  senses.  The  supposition  and  conclusiou  would 
be  al^e  erroneous,  for  other  and  higher  forms  of  sensibility  have 
tn>m  this  simpler  form  by  jjiixresses  of  differentiation  and 
It  is  believed,  however,  that  the  areas  to  which  the  more 
higUj  sjiecialized  senses  are  limited  include  a  small  represeutfition 
oi  peripheral  sensibility^  and  that  movement  in  the  peripheral  organs 
fluOQgh  which  these  si^ec-ial  senses  are  manifested,  which  experi men- 
gel  by  irritating  the  respective  areas  with  the  faradic  current, 
morement  of  the  eyeballs  by  irritating  the  visual  area,  is  to  be 
ttplAined  largely,  if  not  wholly,  througli  this  representation  of  i^erijJi- 
erml  seoaibUitT.  The  most  important  experimental  eWdence  tending 
losapiKiri  tlie  duality  of  function,  motor  and  y>eripheral  sensibility, 
<rf  the  Bolandic  area  of  the  cortex  has  l^een  furnished  by  Mott,  whose 
«xperini^^(s  have  been  corroljorated  to  some  extent  by  Schafer  and 
by  Bemle^jr*  M<4t  found  that  in  every  instance  excision  of  tlie  motor 
wfllnynt  t<:>  cause  monoplegia  caused  defective  sensibility  to  all 
of  stimiilos.  He  states  that  in  his  opinion  permanent  defect  of 
taelile  aenftibility  r€*suUs  aft^^r  latge  lesion  of  the  motor  cortex,  Lisso 
slaiBi  tltal  cutaneous  and  musmlar  sensibility  and  motility  are  in 
ilm  Mine  re^on  of  the  cortex.  Tlie  first  is  situated  superficially, 
Hm  eeoood  *  ;ind  the  last  deej^er  still.     He  does  not  furnish  any 

psmf  of  hi-  nor  does  he  state  that  this  is  practically  tlie  same 

cLum  that  Nothnagel  made  on  clinico-pathological,  and  Horsley  on 
l>hTfl]olagMftI  gronodB. 

In  hm  most  ree^it  contribution  to  the  subject  Dana  has  published 
four  easaft  of  his  own  and  collected  nineteen  others  from  the  literature, 
all  ct  whii^  go  lo  show  that  lesion  of  the  central  convolutions  causes 
dsleic^Te  peripheral  sensibility.     It  would  be  unwise  in  a  risumf  of 


C0LLIK8— DISEASES  Of  THE  BRAIK. 

the  sabject  to  cite  all  the  individual  cases  that  are  on  record  in  sup- 
ix)rt  of  the  contention  that  the  motor  region  is  tiie  princ'ij>al  seat  of 

peripheral  sensory  representation,  Such  cases  have  l^een  recorded  by 
WestphaK  Seguin,  Gray,  Htarr,  Dejerine,  and  many  otliers.  The 
last-mentioned  writer  has  recently  maintained  that  motility,  gen* 
eral  senHil»ility,  and  muscular  Bense  have  one  and  thft  Barae  corti- 
cal localization.  He  bases  this  opinion  on  the  anatomical  find- 
ingB  of  a  case  in  which  cutaneoTis  and  muscnlar  sensibility  were 
impaired  in  proportion  to  motility.  The  fact  that  a  .^mall  lesion 
of  the  motor  cortex  gives  rise  t*)  no  sensory  defect  and  that  com- 
plete destrnction  of  one  motor  area  does  not  produce  absolute 
[  hemianffistliasia  has  been  difficult  to  explain.  We  know  that  if  the 
I  sensory  tracts  be  severed  in  the  pcist^^rior  seij^ent  of  the  intemid 
I  capsule  complete  hemiantesthesia  will  result,  but  tliat  complete  ex- 
tirpation of  tnw  mutor  area  ] produces  onl^y  partial  hemianivsthesia* 
I  Brissaud  and  FrankUHocliwart  believe  that  this  can  \ye  ex^ilained  by 
assuming  that  the  sensory  pathway  goes  largely  to  the  opposite  liemi- 
sj)here,  but  partly  through  the  corpus  callosuni  to  the  other.  It  is 
difficult,  however,  t<j  reconcile  these  suppositions  with  the  ajiparently 
incontrovertible  proof  of  its  complete  decassation  furnished  by 
IleiUioh, 

Destruction  of  small  areas  of  the  motor  region  produces  consideir- 
able  motor  imralysis  and  only  slight  sensory  disturbance.  The 
re-ason  for  this  is  reatlily  apjiarent  when  we  consider  the  origin  of 
the  motor  tract  from  ganglion  cells  of  the  motor  area.  Each  one  of 
these  is  of  individual  importance  and  the  beginning  of  an  important 
neuraxon  having  a  definite  function  to  sidjserve,  and  destruction  of  it 
will  cause  loss  of  function  in  the  structures  supplied  by  the  neuron. 
The  termination  of  the  sensory  iibres,  on  the  other  hand,  is  by  giving 
off  collaterals  and  terminal  arlKirization,  antl  is  not  therefore  confined 
to  one  small  spot.  A  small  lesion  would  scarcely  include  all  the  ar- 
lx>rization8  of  a  sensory  neuron,  therefor©  merely  hypiesthesia  follows 
limited  or  very  circumscribed  destruction  of  a  cortical  area. 

LOOALIZATION  OF  COMPLEX  MeNTAL  PrOOESSES. 

Function  of  the  Fmfital  Lof^es. 

Tliere  are  many  facts,  biological,  physiological^  anati^mic^,  and 
pathological,  that  point  to  the  frontal  lobe.s  as  the  seat  of  those  neural 
elements  wh<^e  functioning  subsen^es  the  purposes  of  a  physical  baais 
for  the  higher  or  more  complex  |»roces8es  of  the  mind.  To  the  middle 
frontal  and  prefrontal  regions  have  been  aUooated  by  different  invea- 


I  eentree  of  attention,  of  memory,  of  intelligeiice,  of  reasoBing, 
ol  die  higher  psychical  fa<?ultie8  generally,  of  apperception,  and  of 
charaeier  There  is  some  evidence  of  pathological  origin  supporting 
IB  »  fOQgh  way  these  various  localizations  of  &i>ecial  mental  faculties, 
but  Again  many  facts  contradict  them,  even  so  far  as  to  indicate  that 
the  Iratttal  lobes  may  be  considered  silent,  latent,  or  functionless* 

Direct  stimolation  of  the  cortex  of  this  region  is  negative  in  result. 
bdeed  Bianchi  used  the  motor  unresponsiveness  of  the  frontal  lobes  to 
,  as  a  phvsi(»logical  means  for  delimiting  their  boundaries 
i  die  porterior  direction.  Ferrier  reports  movements  of  the  trunk, 
i  Jbe^t  and  eyes,  and  Monk  and  Grosglik  movements  of  the  trunk  and 
Umbs  from  stimulation  of  this  region.  Fano  believes  that  in- 
liibitiodi  is  the  function  of  the  frontal  lobes.  Luciani  and  Seppilti, 
Mvsik  and  Goltz  are  led  to  the  belief  from  extirpation  alone  that  the 
frontal  lobes  are  a  continuation  of  the  motor  zones*  Ferrier,  Motfe, 
8eliiler«  and  others  found  by  stimulation  and  extirpation  experiments 
fm  centre  for  movements  of  the  head  at  the  root  of  the  second  frontal  and 
at  of  the  eyes  in  the  posterior  part  of  the  same;  while 
^and  Mislawski,  Lepine  and  Kochefontaine  report  that  only 
secretion  of  saliva  follows  faradic  irritation  of  these  parts. 
lol  the  aasociation  of  eye  and  heml  movements  with  the  bodily 
►  of  attention  Ferrier  ctmsiderH  the  frontal  lobes  the  centre  of 
1^  and,  assuming  attention  and  inhibition  to  be  identical,  calls 
,  tbe  oentree  for  direct  inliihit<u'y  control  over  the  lower  motor 
Partial  or  complete  ablation  of  the  frontal  lobes  has  been  re- 
to  have  diverse  consef^uences.  Muuk,  Hoi-sley,  Schafer,  Gros- 
beliefe  there  is  here  a  centre  for  movement  of  trunk  or  a  "  Ffffd- 
'  and  88  such  a  continuation  of  the  parietal  loljes.  It  is  certain 
that  mmoral  of  these  areiLS  produces  no  sensory  disturi>ances  or  at  least 
mAj  alight^  and  for  tlie  most  part  temporary  ones;  that  movement  is 
aliitlitlj  iinj>aired  manifesting  itsi^lf  chiefly  as  difficulty  in  coor- 
Idination  for  complex  movements  (climbing,  picking  objects  from 
flimr — ^Bianehi),  or  in  head  and  eyes  (Ferrier) »  or  in  trunk  (Gros- 
f^ik»  Monk).  The  very  careful  exi>erimente  of  Bianchi  slunv  in  acldi- 
tioii  to  tlie«ie  minor  sympb>ms  a  considerable  deterioration  in  mental 
aed  emotioiuil  idaii  "  ^us  of  a  complex  sort.     A  monkey  which 

ia  affactioiiate,  coli  ,  nt,  inquiHitive,  active,  attentive,  ilistiu- 
gQudiing  between  a  threat  with  a  stick  which  is  only  a  feint  and 
one  thai  ia  real,  after  removal  of  the  fronbil  lol>es  becomes  inert, 
aliova  aome  forced  movements,  exhibits  weakness  of  attention,  is 
ma^mA  %a  memmw  reaction  of  fear  by  a  threatening  gesture  or  by 
a  aOM  rf  no  gteai  intensity  or  by  the  presence  of  its  keeper,  loses 
and  afi'ection  for  its  keei>er,  is  unable  to  distin- 
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guish  clearly  between  a  bit  of  sugar  and  a  piece  of  plaster,  is  unre- 
sponsive to  sexual  stinmlation,  or  exhibits  an  unwonted  cruelty  tow- 
ards other  animals  of  its  kind. 

Pathological  evidence  corroborates  in  part  these  experimental  re- 
sults of  Bianchi.  The  American  crowbar  case  is  a  famous  instance* 
The  i>ati6nt  lived  thirteen  years  after  having  had  a  crowbar  driven 
through  the  left  frontal  h»be,  but  his  mental  condition  was  one  of 
childishueas,  his  moral  tone  was  diniiniKh*^d,  and  he  was  subject 
to  epileptic  tits.  Lej^iiie  mentions  iott^Uectiial  dulneHS  along  \vith 
other  symptoms^  in  one  case  with  disease  of  the  frootal  lol>es;  in 
another,  cerebral  excitation,  ambitions  idefis,  eufeeljlcd  memory*  im- 
perfect speech,  bizarre  character.  Welt  speaks  of  changes  in  char- 
acter and  Llisposition.  The  patient  became  malicious,  slanderouM, 
violent,  quarrelsome,  and  dirty  after  traumatic  injury  to  the  fronted 
loljes.  Abundo  mentions  lesseniug  of  i)erceptiou,  memory,  and  in- 
telligence, and  impairment  of  intellectual  functions,  occurring  after 
injury  to  the  frontal  lolies. 

Mills  says  that  disease  of  the  frontal  lobes  causes  psycliieal  dis- 
tiirbances  which  the  physician  is  frequently  not  well  enough  trained 
to  stuity — mental  slowness  and  uncertainty,  want  of  attention  and 
coutrol,  impairment  of  judgment  and  reason.  Inhibitory  influence, 
both  psychical  and  physical,  is  diminislied.  Memory  is  not  seri- 
ously impaired,  although  a  continuous  train  of  thought  cannot  well 
be  followed  and  complex  intellectual  processes  cannot  be  thoroughly 
l^rformed, 

Gowers  writes  that  in  some  cases  considerable  mental  change  haa 
been  observed,  various  chauges  in  character,  but  sufficiently  frequent 
and  considerable  to  be  of  signiticance.  A  large  number  of  cosefl, 
in  which  psychical  diHturbance  wfis  the  only  symptom,  and  greatest 
when  both  frontiil  Iol>es  were  injured,  is  found  in  neurological  liter- 
ature. 

The  fr«>ntal  lol>es  ha^^e  remained  so  long  a  ten-a  iucorfhUa  to  the 
localist  largely  because  of  ]>sychological  misconceptions  of  the  cc»n- 
dition  and  analysis  of  ment^d  processes.  Changes  in  character  and 
mental  alnlity,  which  may  amount  to  couHiderable  in  the  life  conduct 
of  an  individmd,  are  difficult  to  ascertain  in  the  course  of  a  few  obser- 
vations and  next  to  iraposHiljle  to  dotermiue  in  the  lower  animals.  The 
common  understanding  still  looks  upon  the  human  mind  as  divisible 
into  compartments— the  so-called  mental  faculties— and  seeks  for  cer- 
tain specialized  centres  of  attention,  of  memory,  of  association,  of 
imagination,  of  jesthetic  sense,  of  Tuoral  judgment,  of  will,  of  char- 
act(*r,  or  even  of  the  special  talents  of  the  painter,  musician^  mathe- 
matician, or  logician. 
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Wlmi  Wandl  has  been  unable  to  express  himself  with  auflScient 
doftimtai  to  avoid  such  diverse  iuterpretations  as  have  been  given  to 
him  ocpontion  bj  peychologists  as  prominent  as  Ward,  James^  and 
MoiMtalm^,  it  is  hardly  possible  for  me  to  put  in  small  compass  the 
p^ytdiolcil^i^  attitude  that  should  guide  tlie  cerebral  localist  in  posit- 
iim  to  parts  of  the  nervous  system  fuiK-ticms  that  are  the  ph yHiLial 
Inflii of  oomplex  mental  processes.  It  Bhoiild  be  borne  in  mind,  how- 
r,  Ihdil  mcKkiD  psychology  views  all  mental  faculties  as  arising 
ijilicated  coordination  or  adjustment  of  movement  to  tlie 
Present  and  past  experience  act  together  upon  the 
hmaati  organism  to  bring  out  motorial  response  in  accordance  with 
Ibe  tiin  babits  or  impulses  or  instincts  of  the  organism.  Memory 
M  fiBudAOieii tally  liased  upon  the  possibility  of  nimliticatinu  of  ceU 
or  function  through  external  physical  or  internal  iihysio- 
Btumilitiicm* 

I  of  the  pa«t  environments  presented  originally  through 
organs  as  perceptions  are  evidences  of  the  revival  through 
ion  of  an  activity  of  the  cells,  whose  functiim  wrxs 
fllttifl^  cseited  by  the  various  senst^ry  impulses.  Succession  of  such 
arliTitaas  of  revival  is  the  physical  basis  of  a  train  of  association  ov 
tbongbL  Variations  in  the  succession  and  complexity  of  rucIi  asHo- 
:  give  rise  to  organized  memory,  to  imagination^  either  repn> 
or  productive,  and  to  the  specialized  thonght  habits  or  bdents 
cf  an  aitialt  musician,  or  scientist. 

Tbu  study  of  the  development  of  the  moral  natui*e  of  an  individual 
UE  with  a  picture  of  old  habits  of  reaction  broken  up  and 
n]        *     *fh  the  formation  of  new  habits  of  action  and  thonght. 
Wis  do  n  ^»re  IcM>k  for  a  8i>et!itied  area  for  the  moral  sense,  for 

imaigitiatioiv  or  for  memory.  The  same  cells  that  gave  an  immoral 
ad  may  grte  a  moral  one.  But  we  do  look  for  regions  that  may  snb- 
wewwm  die  piirpoee  of  a  more  complex  ccKhdination  or  adjuhtment 
than  in  f ootid  iu  the  centres  of  the  cord,  or  basal  ganglia,  or  e%*en  in 
centiies  of  speech. 

\  are  loijkeil  uix>n  as  conscious  states  conditioned  by 
bodily  ii»L*i]0]is  widely  distributed  throughout  the  organism,  but  all 
;  a  asosory  c<»iitribution  to  the  activity  of  the  cells  of  the  cortex. 
an  eraotion  has  no  locality,  but  is  the  i^enult  of  the  sensory  eo- 
ofiiinalioc}  of  a  numt)er  of  nerve  elements  in  the  cortex.  The  feeling 
of  agraeableosfls  and  disagreeableness  or  even  of  pleiu^ure  and  pain 
bia  beso  analogously  analyzed  by  Miinsterberg :  the  one  as  due  to  the 
rerabral  ^Ifeci  produced  by  a  re6exly  excited  movement  of  general 
the  other  by  a  sinularly  excited  movement  of  flexion  {rf, 
oo  Pain  in  a  kter  volume  of  this  series).     Attention,  which 
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Ward  and  Ferrier  regard  as  the  fundamental  element  or  condition  of 
all  mentality,  is  an  adjustment  of  the  organism  (psychophysical)  to  a 
particular  stimulus,  object,  or  idea.  It  is  a  complex  adjustment  in- 
volving more  of  the  organism,  but  nevertheless  is  typified  by  the  reflex 
adjustment  of  lens,  iris,  and  ocular  muscles  to  a  visual  object  exciting 
originally  only  the  retina  or  a  part  of  the  retina,  but  which  tends  to 
call  out  such  motor  adjustments  that  the  original  exciting  stimulus 
gains  the  position  of  visual  advantage  in  the  centre  of  the  conscious 
field  and  thus  is  attended  to. 

The  mental  constitution  of  a  x>ersonality,  or  of  the  character  of  an 
individual,  or  of  apperception  may  be  similarly  conceived  as  the  re- 
sultant of  the  adjustment  of  the  whole  conscious  organism  to  an  object 
of  the  environment  or  of  thought. 

In  the  development  of  these  complex  habits  of  movement,  of  feeling, 
and  of  thought,  and  for  their  continuous  x>ersistence,  some  portions 
of  the  central  nervous  system  may  be  more  essential  than  others. 
The  frontal  lobes  may  furnish  an  important  cell  basis  for  these  co- 
ordinations. And  yet  other  parts  may  be  of  importance  too,  and 
lesions  elsewhere  may  cause  a  serious  mental  disturbance  in  co- 
ordination as  do  lesions  of  the  frontal  lobes.  The  left  brain  contains 
the  centres  of  speech  and  writing  because  the  organism  is  right- 
handed  ;  but  these  centres  may  develop  on  the  right  side  and  under 
favorable  external  conditions  they  may  separate,  one  developing  on 
the  right  side  and  the  other  on  the  left.  That  injuries  to  the  frontal 
lobes  in  some  cases  produce  no  apparent  diminution  in  mental  ability 
may  be  due  to  the  fact  that  lower  centres  have  acquired  the  automatic 
capability  of  maintaining  these  acquired  coordinations.  There  is 
evidence  that  reflexes  or  automatic  action  may  be  continued  without 
the  higher  centres  that  were  essential  for  their  origination.  Normal 
use  is  necessary  for  the  development  of  cerebral  function.  Congenital 
blindness  is  accompanied  by  absence  of  visual  ideas  of  imagination, 
of  color,  and  of  visual  dreams.  On  the  other  hand,  many  cases  of 
blindness  acquired  after  five  years  of  age  present  us  with  powers  of 
color  imagination  and  conception  and  with  vivid  visual  dreams. 
These  phenomena  frequently  diminish  with  the  continued  blindness 
of  the  patient. 

Thus,  although  there  is  no  centre  of  attention  or  thought  or  ap- 
perception or  morality  in  the  frontal  lobes,  nor  elsewhere  in  the  brain, 
yet  the  frontal  lobes  have  been  shown  to  contain  neural  elements  whose 
integrity  must  be  maintained  if  the  individual  is  to  develop  and  per- 
sist in  habits  of  attention,  concentration  of  thought,  balance  of  feel- 
ing, sound  judgment,  and  moral  conduct. 
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iNTBODUCnON, 


in  the  underBtaiidiDg  of  nervous  diseases  is  nowliere 
I  iitrikuigly  manifest  than  in  the  comprehension  of  tlie  disease  or 
included  under  the  term  encephalitis.  I  do  not  mean  to 
'  Unit  much  confusion  does  not  still  exist  regarding  the  occurrenoe ; 
Am  diasification,  the  course,  and  the  phenomena  of  these  diseases, 
fcrt,  eompared  e^'^en  with  two  deeade«  ago,  when  Hnguenin  wrote  his 
boons  aiiicle  on  this  subject  in  Ziemssen's  Cyclopii^dia,  our  under- 
•te&diog  of  the  matter  is  immeasurably  clearer.  By  the  term  en- 
cepliftlltig  inflammation  of  the  brain  sn]»stance  is  meant.  It  is  abo 
mmuMmoB  spoken  of  as  cerebritis.  The  former  term  is  to  be  pre- 
lerfedy  aa  the  inflammatory  process  need  not  by  any  means  be  limited 
lollie  em^brum.  Much  confusion  has  resulted  from  failure  on  the 
t  of  difiiciaos  and  imthologists  to  concede  that  the  same  patholog- 


L     g—ff 


72 


COLLINB — DISEASES  OF  THE  BRKTS. 


ical  processes  may  go  on  in  tlie  bruin  tissue  as  in  any  other  tissue  or 
orK^n  of  the  body.  It  is  to  this  that  w©  must  attribute  so  much  of 
the  obscurity  that  still  clings  to  the  various  forms  of  softening — red, 
yellow,  white — which  are  said  to  occur  in  the  brain.  As  a  matter  of 
fact  these  conditions  do  <xicur,  that  is,  they  are  found  after  death, 
but  they  are  associated  with  a  great  variety  of  pathological  procesdea 
and  do  not  by  any  means  follow  sertafim  as  sequenreji  of  inflammation. 

The  forms  of  softening  which  (K-cur  in  the  brain  are  as  various  as 
are  the  forms  of  destruction  of  tissue  that  occur  in  the  liver  in  the 
various  diseases  to  which  it  is  subject.  To  say  that  they  are  all  in- 
flammatory is  absurd;  and  yet  it  wiis  to  thi^  persistent  advt>cacy  of 
this  view,  particularly  by  Durand-Fardel  and  his  followei-s,  that  so 
much  confusion  in  the  conception  of  these  conditions  of  the  brain 
was  due.  Even  aft4>r  learned  pathologists  such  as  Virchnw  and  Hass© 
had  shown  une^iuivocaUy  the  untenability  of  this  view,  it  still  found 
tullKM'onts. 

It  is  I  relieved  that  our  knowledge  of  pathology  to-day  justifies  us 
in  adopting  the  following  classification  or  subdivision  of  encephalitis ; 
1.  Acute,  non-purulent  encephalitis.  2.  Purulent  enceplialitis.  3, 
Interstitial  or  chronic  encephalitis. 

Acute  non-purulent  encephalitis  in  the  majority  of  cases  is  un- 
doubtetlly  hemorrhagic,  and  it  therefore  merits  this  additiou»J  de- 
scri]>tive  term.  It  is  commonly  described  as  acut4>  In^morrhagic 
encephalitis  or  acute  primary  hemorrhagic  encepbalitis  in  order  to 
emphasize  the  fai^t  that  previous  change  has  not  existed  in  the 
blooil-vesseb  At  h^ast,  iicuto  encephalitiH  must  include  a  form 
in  whicli  the  hemorrhagic  element  is  the  pre|u>iideraut  one,  path- 
ologicaUy  fli>eaking.  This,  of  coui-se,  is  a  tliificult  sti*tement  to 
sulistantiate.  First  of  all  liecause  these  cases,  as  has  been  sho\*Tj  by 
0[iiK^nheim,  ordinarily  terminate  in  recovery  without  consecutive 
manifestations  or  se*|uehe,  and  secondly  because  the  structure  of  the 
bltxjd- vessels  of  the  brain  is  such  that  no  considerable  amount  of  in- 
flammatory process  can  take  ijlace  within  the  wiills  of  the  finer  and 
more  delicate  ones  without  leading  to  rupture.  Under  the  second  di- 
vision are  cbissifie<l  those  forms  of  inflammation  of  the  brain  subetanoe 
which  terminate  in  the  formation  of  pus.  As  in  all  other  tissues  these 
processes  are  circumscribed  or  diffuse;  if  the  former  it  is  knowm  as 
abscess,  if  the  latter  as  [>unilent  infiltration.  Under  the  third  lU vi- 
sion of  interstitial  encephalitis  are  included  a  part  at  least,  and  w© 
believe  a  considerable  part,  of  the  cases  heretofore  described  as  cases 
of  general  and  difTuse  sclerosis.  It  will  l)e  seen  in  the  description 
of  that  disease  that  Uthofi"  has  placed  tliis  contention  beyond  cavil. 
Chronic  encephalitis  ako  includes  some  cases  of  atrophy  of  the  brain^ 
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P'a  portion  of  the  spastic  diplegia^^  and  other  forms  of  cerebral  infantile 
pftimljind* 

In  eiideftToriDg  to  bring  order  out  of  the  chaos  into  which  the  sub- 
jeel  of  mflaiutiiatiou  of  the  brain  has  fallen,  many  authors,  in  conti  iLh 
Qlnig  to  the  subject,  have  given  different  names  to  the  disease.  These 
wm  bdieve  can  be  reconciled  by  this  elassiticatiou,  PoUencephalitis 
»  tint  mnie  given  by  Htnimiiell  to  Lnilammation  of  the  gray  matter  of 
Iha  cerebral  cortex.  He  limits  the  applic-ation  of  the  term  to  the  path- 
.  ccmdition  which  forms  the  basis  of  a  form  of  inflammatory 
I  cerebral  paralysis  of  non-traumntie  and  hemorrhagic  origin, 
vbieli  be  considera  to  be  analogous  to  poliomyelitis.  The  name  of 
Wcmidcehas  been  associated  eponymieally  with  a  8ymi>tom  com  [ilex 
kaovaM  polif^jenc^phalitis  hfemorrhagica  superior — a  disease  in  which 
Ilia  lesioii  is  coucentrated  iu  the  central  gray  matter  of  the  third  ven- 
tarid^b  oewBionally  extending  through  the  gray  matter  around  the 
Ibartii  ipentricle  even  to  its  lower  end  and  into  the  sjiinal  cord,  the 
eoUectians  of  ganglionic  cells  in  these  regions  being  principally^  if  not 
priaaiily  involved,  Poliomyelencephalitis,  inflammation  of  the  gray 
*  of  tlie  brain  and  spinal  cord,  is  a  term  tliat  has  been  much 
It  has  Ijeen  applied  to  conditions  in  which  the  lesion  has 
Lwhei«  tlie  name  indicates,  that  is,  to  a  further  extension  of 
ftft  lesion  on  which  Wernicke's  syntkome  is  dependent,  and,  on  the 
oiber  Ittuid,  it  has  been  applied  to  cases  in  w^hich  the  symptom 
oottfiltt  hMS  pointed  the  lesion  to  \>e  in  that  loi-ality  but  in  which 
flfterdealb  no  lemon  has  Im^u  found.  The  latter  use  has  l>een  made 
l^rtiealarly  by  Dret^hfeld.  It  remains  to  be  said  that  inflainma- 
ttoo  ol  ibe  brain  substance  may  limit  itself  to  a  padicular  |^K)rtion 
of  Ibn  brain;  that  it  may  be  diffuse  and  widespread;  that  it  may 
ly  involve  structures  which  are  anatomically  associated  or  the 
►  of  which  may  hang  one  upon  tlie  other;  and  lastly,  that 
mfmp^oam  pointing  to  more  or  less  difluse  inflammation  of  the  brain, 
ibe  CiJiirx  above  and  the  central  gray  matter  lower  down,  may  occur 
wUbcml  Ibe  presence  of  detectable  post-mortem  conditions. 

Softpiling  of  Uie  brain,  as  has  been  said,  is  a  part  of  all  of  these 
tnflAminalory  processes;  it  is  not,  however,  an  essential  part.  In 
mmm  of  eooepfaalitis  which  recover  there  may  be  softening.  In  all 
the  other  forms  softening  is  certainly  never  lacking.  The  so-called 
fttd  flofieatitg  occurs  when  tlie  substance  of  the  brain  is  the  seat  of 
inflammation.  Yellow  softening  occurs  in  purulent  en- 
White  softening  is  nothing  more  or  less  than  gradual 
ilowlj  defdoplng  encephalomalacia,  a  condition  which,  as  will  be 
mmB  ktori  ta  ns^oeiated  with  a  variety  of  causes.  It  is  not  consistent 
ibe  proPODt  teachings  of  the  pathology  of  inflammation  to  say 
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that  true  encephalitic  processes  can  occur  in  the  vicinity  of  neo- 
plasms and  of  other  collections  in  the  brain  which  excite  pressure, 
unless  such  collections  be  of  microbic  origin.  When  they  are  oth- 
erwise, the  process  that  goes  on  about  such  a  new  formation  is  a 
truly  degenerative  one,  the  gross  result  of  which  may  be  white 
softening.  Likewise  the  changes  that  go  on  around  infarcts,  unless 
the  latter  be  of  pyogenous  origin,  are  degenerative  and  not  truly  in- 
flammatory, although  the  process  may  be  an  acute  one,  just  as  the 
tissues  of  the  brain  which  are  the  seat  of  true  encephalitic  proc- 
esses may  be  surrounded  by  areas  of  degeneration. 

It  is  undoubtedly  a  fact  that  many  cases  which  were  described  by 
the  older  records  as  cases  of  meningitis,  brain  fever,  and  perhaps  some 
of  those  described  as  typhus  were  true  cases  of  encephalitis.  Such 
cases  are  recorded  in  the  writings  of  Wilks  and  Moxon  and  in  that 
great  storehouse  of  information,  the  works  of  Abercrombie.  And  it  is 
no  less  a  fact  that  many  of  the  cases  described  by  writers  of  to-day 
under  the  name  of  meningoencephalitis  are  cases  of  the  latter  disease, 
and  especially  of  the  hemorrhagic  form.  It  is  a  fallacy,  difficult  to 
overthrow,  that  cases  of  inflammation  of  the  brain  substance,  even  of 
the  cortical  substance,  do  not  exist  without  coincident  inflammation  of 
the  meninges.  Such  a  position  cannot  be  held  to-day  in  the  face  of 
the  many  authentic  observations  in  which  inflammation  of  the  cortex 
has  occurred  without  such  concurrence.  That  we  may  not  be  misun- 
derstood, however,  it  is  necessary  to  say  with  emphasis  that  enceph- 
alitis may,  and  does  often  occur  secondary  to  the  various  forms  of 
meningitis,  be  they  traumatic,  septic,  tuberculous,  or  post-infectious. 
It  is  manifestly  impossible  to  give  a  description  of  an  acute  enceph- 
alitis whose  pathological  basis  is  neither  hemorrhagic  nor  puru- 
lent, although  theoretically  such  a  condition  may  exist  and  cases 
which  eventuate  in  recovery  postulate  its  existence,  because  we  have 
no  anatomical  findings  to  corroborate  its  occurrence. 

Acute  Hemorrhagic  EncephalitlB. 

Acute  hemorrhagic  encephalitis  is  a  condition  whose  anatomi- 
cal basis  has  latterly  been  very  carefully  studied  and  substanti- 
ated. It  is  particularly  to  Striimpell,  Fiirbringer,  Leichtenstem, 
Oppenheim,  and  to  their  pupils  that  we  owe  the  elevation  of  this 
disease  to  a  separate,  well-defined  entity.  It  is  due  to  the  fact,  as 
will  be  shown  under  prognosis,  that  so  many  of  these  cases  terminate 
in  recovery,  that  we  have  not  been  in  possession  of  a  fuller  knowl- 
edge of  their  pathology  and  morbid  anatomy. 
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The  prepondemtiog  consensus  of  opinion  regarding  the  causation 
of  Urn  iiis€ka^ie  is  that  it  m  dependent  upon  some  Lnleetious  y>ro€ess, 
sad  timi  the  most  important  element  in  this  infection  is  either  the 
baeiUnfl  of  influenza,  whether  tlmt  be  the  organism  described  by 
Fifeiffer,  by  Cannon,  or  one  which  yet  reraaini^  to  lie  discovered,  or  the 
paeumococeus.  This  is  in  keeping  with  the  fact  that  the  most  valu- 
able additions  to  our  knowledge  of  this  disease  have  been  made  since 
the  infltieDza  prevailed  epidemically  at  the  beginning  of  the  present 
Although  the  organisms  are  not  always  found  after  death, 

are  not  lacking  cases  in  which  they  have  been  found  (Pfuhl, 
Naiivsrck).  Another  and  an  important  corroborative  evidence  is  the 
fad  thai  many  oases  of  hemorrhagic  encephalitis  occur  during  an  epi- 
demic of  influenza  in  patients  who  have  none  of  the  ordinary  accom- 
paninientd  of  the  latter  disease.  The  same  may  Im  said  of  pneumonia, 
Uk  il  is  with  cases  of  influenzal  pneumonia  tliat  hemorrhagic  encoph- 
atitiB  has  most  fre<|uently  occurred  (Bagiusky ).  Whether  such  in- 
flnwiml  encephalitis  results  from  the  absori)tion  of  toxins  from  the 
polmoiiary  lesions,  from  infection,  or  directly  from  the  local  action 
of  tba  bucillus  cannot  be  said*  It  occurs  also  in  connection  with 
Dihar  ixtfeetious  diseases,  particularly  epidemic  cerebrospinal  menin- 
gilia*  and  the  infectious  fevers,  such  as  typhoid  and  typhus.  In  a 
wamixst  of  cases  it  lias  been  seen  sequentially  to  malignant  or  ulcera- 
tilPB  andocarditiB,  It  may  occur  as  a  primary  affection,  as  in  the  cases 
l^  Striimpell,  Bucklers,  Koenigsdorf,  Schmidt,  and  others. 
Jn  diaa^  caaea  the  writers  would  have  us  believe,  and  I  hold  their 
not  an  improbable  one,  that  the  disease  is  an  infectious 
intlt^  and  simple,  and  that  the  striking  manifestations  of  the  in- 
fectino  ttiB  the  changes  in  the  cortex.  It  occurs  also  in  conjunc- 
tioii  with  the  puerperal  state  (Patm),  although  it  is  a  serious  error 
lo  daaaribe  areas  of  hemorrhagic  softening  which  occur  after  sinus 
and  nocms  thromliosiB  as  multiple  hemorrhagic  encephalitis,  as 
done  by  Patru.     It  has  been  seen  complicating  epidemic 

-'^-vial  mejiingitis,  acute  superior  polioencephalitis,  or,  we 
r  say,  preceding  it.     It  occurs  most  frecjueutly  in  the 

:,  tbal  ia,  under  twenty,  and  more  often  in  females  than  in  males. 
hai«  riMJordcil  its  occun'enee  in  a  patient  seventy-one  years  old. 
Ilia  ool  improbable  that  many  of  the  crises  of  pK)st-infectious  '"bmn 
ftfmf^  cjcctirring  after  measles,  scarlatina,  small-pox^  etc.,  are  cases  of 
caaafpbaljtiii.  Oppenheim  has  noted  its  occurrence  in  a  patient  suf- 
tmia^  from  anipnaia.     It  is  probable  that  trauma  has  no  etiological 
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tiigiiiBeance;  and  to  describe  coucubbioh  of  the  brain  and  meniBgeal 
hemorrhage  as  a  case  of  traumatic  enceiihalitis,  as  Kendu  has  recently 
done,  is  absurd.  I  have  aeen  instances  of  this  disease,  or  at  least  of 
conditiouH  with  a  similar  cfUBi>lex  of  Byraptoms  occur  after  prostra- 
tion from  heat.  It  maj  occur  coexistingly  with  inttararaation  of  the 
brain  coverings,  and  thrombus  of  the  sinuBes  and  aliscesH  of  the  brain 
(Virohow,  Senator).  Koster  is  of  the  opinion  tkit  lie  hm  seen  coses 
which  were  due  to  erythema  nodosum. 


Symptomatology. 

The  disease  develo|)8  as  a  rule  without  premonitory  symptoms,  or 
if  such  premoiiitory  8ymi>t<jm8  txicnr,  they  are  fre<|uently  overl(X>ked. 
Tliis  may  be  due  in  part  to  iis  occurreuce  in  children.  Sometimes  the 
advent  of  symjitoms  in  no  abrupt  arid  striking  that  the  patient  lapeea 
at  once  into  a  stujiorous  condition,  which  quickly  deepens  into  coma. 
Ordinarily  hejKbiche  of  consideraljle  violence,  fever,  re^u-hiug  to  11J6** 
F,,  which  may  or  may  not  liave  1.>een  preceded  by  chills,  vertigo, 
vomiting,  irritability,  photnpbobia,  and  delirium,  are  the  initial 
symptoms.  In  a  case  reportetl  by  Bucklei-s  the  disease  ran  its  course 
without  fever.  Fninkel  \um  also  reported  cawes  which  ran  an  afebrile 
c<»ui*se.  The  advent  of  these  is  fpiickly  fulhiwed  by  a  state  of  mental 
hebetude,  vacuity,  8tu|inr,  and  by  manifestations  nf  impairment  and 
abolititm  of  fuuctitMi  of  the  part  or  ijarts  of  the  brain  involved. 
These  sym|>t<ims  coiocidu  with  the  stage  of  exudation  and  pressure 
in  the  brain,  so,  naturally,  the  pheutmiena  are  paralytic.  Hymi>- 
tijms  of  meniugeal  irritation  such  as  stiffness  of  the  neck,  pin-i>oint 
pupils,  and  by  pones thesia  are  n(»t  present.  The  condition  of  menial 
hetetnde  is  not  so  deep  tliat  the  patient  cannot  l>6  aroused  to  some 
slight  degree  of  mental  at^tivity,  but  if  partially  aroused,  he  quickly 
relapses^  The  respirations  are  sliallow  and  frequenti  and  later  in 
the  disease  they  assume  the  Cheyne->Stoke8  type.  The  pulse  is 
rapid  and  becomes  progressively  feeble,  it  lacks  the  tense,  resistant 
character  of  meningitis.  The  impils  are  generally  etiual  and  re- 
B\Hmd  to  light.  Tbe  deep  rellexes  are  diminished  tliongli  frequently 
BUi^eiiicial  retlexes  are  present.  In  the  beginning  the  sphincters  pre- 
serve their  function,  later  in  the  disease  they  may  be  inhibited. 
Other  concomitants  of  acute  infectious  disease,  such  as  enlargement 
of  the  spleen,  have  been  noted  in  a  few  cases.  In  rare  instances  the 
onset  of  the  disease  is  so  very  abrupt  that  when  the  patient  is 
first  seen  by  the  physician  he  is  already  in  a  state  of  profound 
unconsciousness.  8uch  a  case  has  been  reported  by  Bucklers.  In 
others  the  oouise  of  the  disease  is  a  alow  one  and  is  character- 
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ted  hy  severe  ,  eadacbe,  loes  of  appetite,  severe  thii-st,  and  feel- 
iocs  of  heat  in  tlie  bead.  Very  frequently  some  form  of  aphasia 
is  ttn  earlj  symptom  in  these  cases,  even  before  the  more  severe  eere- 
bfml  symptoms  develop.  In  many  caBes  this  apbasia  m  one  of  the 
mewl  pfominent  symptoms.  In  three  eases  reported  by  Opi>enheim 
H  derreloped  about  ten  days  after  the  l^egimiing  of  the  disease.  It  is 
of  tbe  duu'acter  of  motor  aphasia  and  imraphasia.  In  some  instances 
opiie  Dearids  devehips  first  in  one  eye  and  then  in  the  tether,  more 
imrely  in  both  simultaneously.  Hemianopsia  wfis  made  out  in  one  of 
Fiirbringer'a  cases.  Although  the  tlisease  may  run  its  course  without 
Om  development  of  motor  or  paralytic  symptoms,  their  (K^eun^euoe  is 
tlie  TVileu  *Tbey  may  consist  of  monoplegias  or  hemiplegias,  partiid 
ipleto,  and  in  some  instances  of  even  more  extensive  iiaralysis, 
\  la  complete  paralysis  of  all  four  extremities  (Fiirloinger).  These 
'  pmrmlyses  do  notenrae  on  abruptly  as  after  cerebral  hemorrhage 
dphalomalacia^  but  are  of  gradmil  development.  The  motor 
inpairmejit  ma^*  l)e  f»f  n<»  greater  intensity  than  t^tj  cause  paresis. 
Genenlly  the  patient  makes  no  complaint,  but  does  not  like  to  be 
iliiitiil!  ^  Percussion  of  the  head  is  resented.  In  those  ciises  in 
wkidi  lliera  m  no  loss  of  consciousness  and  tests  for  sensibility  can 
bt  macli^,  this  part  of  the  nervous  system  is  found  intac^t.  Evidences 
of  moAorial  irritation,  such  as  spasms  or  convulsions,  are  uncommon 
phcnometia  of  the  disease,  although  an  epileptoid  paroxysm  may 
Mlier  in  the  symptoms  of  the  affection.  The  course  of  the  disease 
wmg  be  characterized  by  a  progressive  increase  in  tbe  severity  of  the 
gynplopis  and  finally  the  disease  eventuates  in  death ;  nevertlieless 
fcmunoQ  not  infrecjuently  takes  i>liice,  that  is,  of  courhe,  remissions 
In  ike  iH'veriti"  of  the  symptoms,  more  of  the  general  than  of  the  focal 
•TiB|jlcMii8.  In  this  way,  after  the  patient  has  Ijeen  in  a  stuporous, 
rt*Btfii4  unconscious  asthenic  condition,  he  may  pass  for  some  time 
iBbomii^ehil,  restless,  erethistic  state. 

If  the  seat  of  the  hemorrhngic,  inflammatory  condition  be  in  the 
paem^  the  oblongata,  or  the  cerebellum,  focal  symptoms  more  or  less 
diftnietoffistic  of  diffuse  lesion  of  these  parts,  in  addition  to  tliose 
Atfoodjr  described,  or  apart  from  them,  will  be  the  result.  Several 
camem  of  unite  inflammation  of  the  regions  have  been  repoited  ha  de- 
after  influenza.  If  in  addition  to  the  symptoms  which 
I  afanMidy  Ijeen  descrilied  as  occurring  in  acute  encejihalitis  there 
bfe  oplie  neuritis  of  early  occurrence,  hemiatiixia,  marked  disturb- 
aaM  of  orientation,  nystaguaus,  etc.,  involvement  of  the  cerebellum 
b  flIroQgly  8nggeste<l.  If  paralysis  of  the  ocular  and  other  cranial 
laum  is  an  e*irly  concomitjint  of  the  disease,  and  particularly  if 
it  oenn  nbniptly,  it  is  probable  that  the  brain  substance  at  th^ 
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base  is  the  seat  of  the  encephalitie  lesion.  The  sj  irp toms  character- 
istic of  or  occurring  with  poliomjelitis  bulbi  are  enumerated  in  the 
chapter  on  diseases  of  the  oblongata. 

COUBSE  AND  PbOGNOSIS. 

The  course  of  the  disease  in  the  majority  of  cases  is  not  uni- 
formly progressive.  It  is  characterized  by  periods  of  exacerbation 
and  remission.  In  this  way  the  duration  of  the  disease  may  ex- 
tend over  a  i>eriod  of  from  many  weeks  to  many  months;  that  is, 
it  may  develop  into  a  form  uf  tlLsease  to  which  the  name  chronic  is 
truly  iwlmiHsible.  To  Oppeulieim  more  than  to  any  one  else  are  we 
indebted  for  pointing  ijut  that  acute  hemoiTlui^ic  encephalitis  is  not 
a  disease  so  inimical  to  life  and  health  as  wns  formerly  considered. 
He  has  reported  a  number  of  cases,  as  have  others  before  and  aTter 
him^  in  which  complete  recovery  has  resulted.  Neverthelesa  the 
proKur>sis  is  always  i^vaxe  and  depends  largely  ui>on  the  mode  of 
onset,  the  severity  of  the  symptoms,  and  the  continuance  of  the  latter 
without  remissirms,  but  more  on  the  cause  of  the  ilisease  than  every- 
thing else.  Very  abrupt  onsets  high  temperature,  and  intense  focal 
symptoms  are  signs  of  danger,  while  a  slow  onset,  low  temperature* 
I»r(»tracted  course,  and  absence  of  severe  focal  symptoms  are  of  good 
omen. 

The  disease  is  to  be  differentiated  from  acute  cerel>ral  and  cerebro- 
spinatl  meningitis,  tram  cerebral  hemorrhage  and  from  disseminated 
sclerosis  with  acute  symptoms,  and  sometimes  from  brain  tumor. 
The  aljsence  of  mutorial  irritation,  the  early  apjiearauce  of  focal 
symptoms,  such  as  paralysis  and  aph)isia,  the  early  occurrence  of 
heVjetuil:^  and  loss  of  consciousness,  the  al>sence  of  projectile  vomiting 
ami  hard,  tense,  wiry  pulse  siTeak  against  a  diagnosis  of  the  former; 
yet  it  should  be  rememlH^red  that  in  many  instances  the  diagnosis^ 
cannot  \m  made  (v.  Jaksch).  According  to  Fiirbriuger  a  differential 
diagnosis  between  acute  ntm-pnnileot  encephalitis  and  certain  cases 
of  cerebrospinal  meningitis  is  impossible.  The  period  of  life  alj 
which  it  mrmt  often  occurs,  the  absence  of  any  premonitory  symptoms  j 
indicating  disease  of  the  vascular  apparatus,  the  onset  of  symptoms 
lifter  some  actite  infectioiLs  disease,  such  as  intiuenza  and  the  more 
slowly  developing  focal  symptoms,  comluned  with  a  less  profound  al- 
Wiration  of  consciousness  will  differentiate  it  from  the  symptom  com- 
plex of  the  cerebral  apoplexies.  It  is  not  with  the  more  acut^  form 
^f  encepbalitis  that  disseminated  sclerosis  is  apt  to  l>e  confounded, 
out  with  those  cases  that  pass  into  n  chronic  condition.  The  points 
^^  common  of  these  two  diseases  will  be  discussed  under  the  latter. 


Pathology  anb  Morbid  Anatomy. 

The  eeeential  pathological  condition  is  an  acute  inflammatory  proc- 
I  in  the  blood-veasels  of  the  brain;  the  predominant  features 
;  sniJiU  hemorrhages  and  capillary  emboli,  varying  in  size  from 
A  potuk  so  small  as  to  be  detected  only  by  the  microscope  up  to  punc- 
liio  wilstaaatioiiB  of  considerable  size.  These  may  ocenr  in  differ- 
Mi  pAits  of  the  brain.  In  some  cases,  sncb  aa  those  described  by 
Stramxiell  and  Leichtenstern,  the  motor  area  of  the  cortex  seemed  to 
be  th^  favorite  seat  of  the  lesion.  Not  infrequently  the  areas  of  in- 
tion  are  developed  in  symmetrical  paiis  of  the  brain.  Tlie 
semioTale^  the  temporal  lobes,  the  base  of  the  brain,  and  the 
corpus  striatum  may  be  the  localities  of  most  i>rofonnd  involvement. 
Tlie  common  pathological  changes  are,  in  brief*  vascular  hyper- 
urnii^  hemorrhagic  exudation,  leucocytal  inliltnition,  and  retrogres- 
win  duuig^  which  lead  up  to  softening  or  a  cessation  of  these  proc- 
caaea  and  a  gradual  return  to  tlie  normal  state. 

To  the  naked  eye  the  inflamed  area  is  red  and  swollen,  the  normal 
tion  between  the  gross  constituents  of  the  brain  matter  is 
and  to  the  touch  the  tissue  is  less  resistant  and  in  some 
depending  upon  the  intensity  of  the  inflammatory  j*roc>ess,  is 
alaart  pultaceons.  Under  the  microscope  the  blood-vessels  are  seen 
to  be  distended  and  overladen*  particularly  the  smaller  ones,  many  of 
wUcb  are  ruptnreil,  the  contents  of  the  vessel — the  red  and  white 
?ing  found  in  the  sun'ounding  tissue.  The  lymph 
aze  distended,  and  if  the  disease  has  been  of  long  standing 
will  be  seen  an  increase  of  granule  cells  and  a  more  or  less  in- 
proliferation  of  the  glia  substance.  Goodall  has  shown  that 
die  effec!t  of  experimentally  produced  encephalitis  was  a  marked 
dimge  in  tlie  «pider  or  scavenger  cells,  the  so-called  cells  of  Deiter. 
Tlw^a  cells  undergo  not  alone  increase  in  size,  l>ut  their  nuclei  and 
bodiee  take  up  very  much  deeper  staining,  and  their  processes,  in- 
dodillK  ibe  vascular,  became  very  prominent,  Tliese  changes  occur 
and  most  intensely  in  those  regions  in  which  tlie  cells  are 
ennspicutiUH  in  health*  in  the  sul>cortical  region.  Whether  or 
Bol  tlieee  findings  will  be  corroborated  hy  their  occurrence  in  patho- 
Iqpeal  eaaee,  cannot  be  said.  If  the  inflammatory  process  has  been 
%  aeffeve  one  and  particularly  if  it  be  of  long  duration,  the  nervous 
i  ntnai  suffer  up  to  the  point  of  destructitm.  But,  as  in  many 
complete  recovery  results,  it  is  not  pro1>al>le  that  the  latter  is 
itbteaee, 
B  tlie  diaeaae  occurs  concomitantly  or  associated  with  other  infeo 


OOLLINB— DISEASES  OP  THE  BHAIX. 

tioas  proceBses  sncb  as  lueDingitis,  tbrombosiB  of  the  lateral  sinus, 
etc.,  as  it  sometimes  does,  the  morbid  eonditioDS  natural  to  these  dis- 
eases will  lije  preaeut. 

A  moHt  interej^tiog  assertion  has  been  made  by  Hasse^  to  the  effect 
that  the  cicatricial  ftxi  remaining  after  ence|ihalitis  may  be  tlie  start- 
ing-point of  a  new  encephalitic  process,  and  that  tumors  may  take 
their  origin  from  the  seat  of,  and  perhaps  bo  in  some  way  influenced 
in  their  development  by,  these  former  inflammatory  areas. 

A  rich  fiehl  for  observation  is  open  in  the  cnseft  of  this  disease 
that  terminate  fatally,  for  the  a] »pli cation  of  the  NIhmI  stain  and  the 
Marchi-Algeri  methtHl  of  sbiining.  It  is  very  probable  that  tbe 
former  will  reveal  changes  in  the  deudritefi  and  i>rDtophksmic  pro- 
loDKHtionfi  of  nmnt  of  the  ganglionic  celk  which  are  surrounded  by, 
or  in  the  immediate  vicinity  of  the  hemon*hagic,  inflammatory  proc- 
esses. It  may  also  reveal  the  amount  of  injury  which  such  cells 
will  stand  and  still  ro  on  to  recuperation.  Theoretically,  the  latter 
method  should  reveal,  by  de^josition  of  granules  in  the  neuron  f»ath- 
ways  caudad  k^  the  seat  of  the  lesion,  destruction  just  in  proportion 
to  the  intensity,  severity,  and  location  of  the  lesion* 

Tkeatment* 

The  treatment  does  not  differ  essentially  from  that  applicable  to 
meningitis.  After  securing  absolute  rest  and  freedom  from  all  dis- 
turbing factors,  the  comfort  of  the  i>atient  will  best  be  contributed  to 
by  the  administrjition  of  a  dose  of  calomel,  followed  by  a  promptly 
and  briskly  acting  saline,  while  the  hem!  is  enveloped  by  ice  baga. 
The  diet  should  be  of  the  blandest,  most  assimilable  kind*  If  the  pa- 
tient be  vigorous  and  robust,  and  particuhirly  if  the  symptoms  be  of 
asthenic  variet}',  the  calomel  may  Ije  preceded  by  hx-al  bleedings,  by 
wetH;u|j«,  or  by  the  apjiHcation  of  leeches.  Compression  symptoms 
may  Ije  relieved  l»y  lumbar  puncture  (see  article  on  Meningitis).  If 
the  patient's  j^hysical  condition  has  been  weakened  by  a  previous  acute 
disease  such  as  influenza,  these  severer  measures  are  not  instifiable. 
Morphine  should  never  l>e  given.  The  intense  headache  and  the  ele- 
vation of  temperature  are  best  combated  by  the  administration  of 
small  dosea  of  bromide,  by  antipyrin,  the  salts  of  salicylic  acid,  and 
possibly  by  the  adininistratitui  of  ([ninine.  As  the  latter  physiologi- 
cally causes  hyi>ei-auiiia  of  the  brain,  vertigo,  etc.,  it  should  not  be 
given  in  very  large  doses  and  but  tentatively  even  in  small  dose-s. 
The  internal  administration  of  mercury  and  of  iodide  of  potassium, 
on  the  anti{)hlogistic  theory,  can  be  of  only  slight  use.  If  tlie  disease 
passes  into  a  subacute  or  more  or  less  chronic  condition,  counter-irri- 


-PUEULENT  ENCEPHAUTIB, 


81 


Mien  of  the  sknU  over  such  parts  of  the  brain  as  the  sjmptomB  indi- 
oile  to  be  the  seat  of  the  disease,  and  the  internal  administration  of 
iodiife  of  potaflsium  are  recomnieuded.  Aeeompanying  or  secondary 
Blieh  as  thrombosis  of  the  lateral  sinus  and  abscess,  wliich 
deTelop,  are  to  be  treated  in  the  usual  way,  sui-gically. 
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Brain  Abscess— Ptinilent  Enceplialitis. 

iBAamnuition  of  the  brain  substance  is  caused  by  pyogenic 
I,  the  result  is  a  purulent  encephalitis.     If  the  inflamroa- 
is  cirpum»cril>ed  nnd  the  collection  of  pus  limited,  it  is 
Instil  mfaBoefla.     If  it  is  not  limited  it  should  be  called  diffuse 
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purulent  infiltration.  Clinically  these  two  conditions  are  not  separ- 
able. Formerly  the  pathological  and  anatomical  conditions  now  de- 
scribed under  brain  abscess  were  referred  to  when  seen  at  the  autopsy 
table  as  red  softening.  The  name  red  softening  now,  however,  is 
rarely  used,  and  when  used  has  scarcely  any  pathological  significance, 
as  it  represents  but  a  stage  in  a  number  of  conditions  arising  from  as 
many  different  causes. 

Of  all  the  diseases  to  which  the  brain  is  liable,  abscess  of  the 
brain  is  one  of  the  most,  if  not  the  most,  important.  Its  causation  is 
reasonably  well  known;  its  pathology  is  clearly  understood;  and  its 
treatment  calls  for  but  one  measure.  This  knowledge  calls  for  the 
expenditure  of  time  and  great  care  to  insure  the  diagnosis  in  order 
that  early  measures  may  be  adopted  both  for  the  prevention  and  cure 
of  the  disease.  Until  a  few  years  ago  abscess  of  the  brain  was  con- 
sidered one  of  the  rarities  of  an  individual  experience.  The  decade 
now  passed  has  shown  that  abscess  of  the  brain  is,  next  to  meningitis, 
one  of  the  commonest  intracranial  diseases.  Hand-in-hand  with  the 
wider  recognition  of  the  disease  has  developed  the  power  to  cope 
with  it.  Ten  years  ago  the  hopelessness  of  cases  of  brain  abscess  was 
appalling.  To-day,  if  skilfully  handled,  surgical  treatment  gives  far 
greater  prospect  of  relief  than  in  any  other  intracranial  lesion. 

Etiology. 

The  causes  of  abscess  of  the  brain  are  direct  and  indirect.  The 
direct  causes  are  the  pyogenic  organisms.  Under  these  may  be  in- 
cluded the  staphylococcus  pyogenes  aureus,  the  streptococcus  pyo- 
genes, the  gonococcus,  the  diplococcus  pneumonise,  the  bacterium 
coli  commune,  the  tubercle  bacillus,  actinomyces,  and  very  rarely 
the  bacillus  of  tyi)hoid  fever.  In  two  cases  the  parasite  of  oidium 
albicans  was  the  direct  attributable  cause.  Of  these  the  two  first  men- 
tioned are  by  far  the  most  important.  When  they  are  present  in  a 
certain  degree  of  intensity,  particularly  if  the  nutrition  of  the  brain 
be  lowered  for  any  reason,  and  the  resisting  force  of  the  tissues  be 
weakened,  they  almost  invariably  produce  brain  abscess. 

The  indirect  causes  of  brain  abscess,  although  they  would  be  in- 
operative if  the  direct  causes  were  not  present,  are  of  great  impor- 
tance. First  becaase  thej:  are  the  elements  from  which  the  pyogenic 
organisms  set  out  for  the  brain,  or  they  are  the  factors  contributory 
to  the  entrance  of  the  pyogenic  organisms  into  the  brain.  These 
indirect  causes  are  trauma;  suppurative  disease  of  the  middle  ear, 
or  suppurative  process  in  any  of  the  cavities  or  sinuses  of  the 
skull,  such  as  the  naso-pharynx,  which  are  in  close  communication. 
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directly  or  indirectly,  with  the  contents  of  the  skull;  purulent  disease 
of  the  frontal  and  ethmoidal  sinuses,  the  orbital  cavities,  or  others 
of  the  brain  sinuBes.  In  a  considerable  proportion  of  cases  the  pyo- 
genic organisms  come  from  a  distance  and  have  their  beginning  in 
bronchial  dilatation,  chronic  pneumonia,  pulmonary  phthisis,  empy- 
ema, gangrene  of  the  lnng»,  septic  endwarditis,  etc.,  which  there- 
fore become  indirect  causes.  Brain  aliscess  is  one  of  the  rarest  com- 
pUcationB  of  the  general  septic  state,  under  which  is  included  pyiemia 
and  septicaemia.  It  has  not  been  seen  so  commonly  as  a  sequel  of 
influenza  as  has  the  previouB  form  of  encephalitis.  The  frequency 
with  which  l>rain  abscess  follows  chronic  suppurative  disease  of  the 
middle  ear  has  been  variously  estimated.  The  consensus  of  opinion, 
however,  of  nenrologiHts  and  otologi.sts  is  that  alMiut  thirty -five  per 
cent,  of  all  caees  are  traceable  to  tins  affection.  Considering  the 
curability  of  chronic  otitis  media  this  in  either  a  reflection  oo  the  skill 
of  the  otologist  or  an  indication  of  failure  on  the  part  of  the  general 
practitioner  to  point  out  the  danger  of  sueh  aural  conditions  to 
parents.  Acute  puinilent  diseases  of  the  middle  ear  do  not  seem  to 
hold  a  very  importtint  causative  relationship  to  brain  abscesses,  the 
chronic  form  causing  brain  disease  about  six  times  more  frequently. 
Usually  the  aural  condition  is  one  of  several  years'  standing  and  of 
but  little  trouble  to  the  patient.  In  fact,  in  some  cases  in  which 
brain  al>scess  has  been  the  result  of  this  disease,  the  sufferer  has  com- 
pletely forgotten  the  existence  of  previous  or  present  ear  disease* 
The  relative  ]>roportion  of  ear  diseases  to  brain  abscess  has  been 
stated;  it  does  not  come  within  our  province  to  estimate  the  ratio 
existing  between  brain  abscess  and  diseases  of  the  ear  except  to  say 
that  in  our  opinion  the  statistics  given  by  Jansen  cannot  be  taken  as 
a  standard  ^rithout  further  corrolx  >ration.  He  studied  Iti.tKX)  patients 
in  the  aural  clinic  at  Berlin  and  found  6  cases  of  brain  abscess.  Of 
these  13,000  cases  over5,rKX)  were  eases  of  supivuration  in  the  middle 
ear.  Acc<)rding  to  his  statistics,  the  ratio  between  brain  abscess  and 
suppuration  in  the  middle  ear  is  as  1  to  500  in  chronic  otitis,  and 
as  1  to  2,650  in  the  acute  form.  Brain  abscess  dejiendent  upon  ear 
diseai^e  occurs  almost  always  in  infancy  and  in  earl\'  adult  life,  and 
the  most  common  causes  of  the  suppurative  ear  trouble  ure  the  acute 
infectious  diseases.  It  may  or  may  not  be  asscx^iated  with  caries  of 
the  bony  structure,  in  which  the  middle  ear  is  situated;  or  it  may  in 
some  cases  have  given  rise  first  to  septic  inflammation  in  the  lateral 
sioufl,  the  brain  abscess  being  then  secondary  to  that. 

Trauma,  the  next  most  important  indirect  cause  of  brain  abscess, 
is  responsible  for  a  large  number  of  cases.  It  would  seem  frrmi  a 
caraful  study  of  the  reported  cases  of  brain  abscess  that  trauma  may 
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act  in  more  ways  than  one  to  cause  brain  abscess*  For  instaDce, 
direct  trauma  to  the  cephalic  extremity  may  produce  an  open  wound 
which  exposes  the  outer  table  of  the  skull  and  this  maj-  be  the  direct 
pathway  of  the  pyogenic  organisms  coming  from  without  to  the 
brain.  These  are  the  cases  of  brain  abscess  that  develop  within  a 
comparatively  short  time  aft€^r  injury,  and  are  mediated  by  extradural 
inflammation,  pjasibly  pumlent  in  character;  or  the  trauma  may  set 
up  at  the  seat  of  injury  changes  in  the  tissues,  which  facilitate  puru- 
lent formation,  and  those  remaining  may  be  the  loci  from  which  the 
septic  organisms  pass  to  the  brain  through  the  vascular  and  perivas- 
cular channels  to  c^use  abscess.  It  is  in  this  latter  way,  in  all  prob- 
ability, tliat  ancient  trauma  is  operative  to  cause  brain  abscess.  It 
has  been  proved  l>eyood  question  that  such  trauma  may  antedate  ab- 
scess raanifestatiaus  for  many  years.  The  varieties  of  injury  moet 
likely  to  cause  brain  al>scesa  are  those  in  which  the  injured  tissues 
are  lacerated  by  something  which  caiTies  the  infective  process  with 
it;  thus  penetrating  wounds  of  the  orbital  cavities  and  punctured 
wounds  of  the  epicraniuoa  which  also  penetrate  the  bone,  or  ])unctured 
fracture  of  the  cranium  ib^elf,  are  attended  with  greater  liability  to 
tliis  complication  than  are  wountls  prrHluced  by  the  surgeon. 

The  cases  of  brain  abscess  that  occur  from  metastasis  proljably 
make  up  about  one-fc*urtli  of  the  whole  oumljer.  As  has  lieen  said, 
metastasis  is  so  common  from  the  thoracic  organs  that  this  form  has 
been  refen*ed  to  by  some  writers,  for  instance  Martins^as  pulmonary 
brain  abscesses.  It  has  l^eeu  contended  by  Nat  her  that  the  brain  is 
the  exclusive  seat  of  metastatic  formation  from  purulent  lungs,  and 
that  the  metastatic  foci  which  result  are  always  multiple*  This, 
however,  has  been  conclusively  disproven  by  the  investigations  of 
Martins,  who  found  that,  in  tiii'enty-two  cases  in  which  disease  of 
the  brain  occurred  secondary  to  pidmonar>'  disease,  in  six  there 
was  metastasis  in  other  organs.  In  nine  instances  solitary  ab- 
soeas  was  found.  Rarely,  if  ever,  does  brain  abscess  result  from 
metastasis  from  other  organs  of  the  bmiy,  such  as  the  intestines  or 
liver.  That  it  may  ix^cur  from  wounds  of  the  extremities  without  the 
mediation  of  general  sepsis  is  shown  by  a  case  reported  by  Turner,  in 
which  the  ilisease  was  secondary  to  an  injury  of  the  arm  received 
some  weeks  before.  The  diseases  with  which  it  has  been  demon- 
strated that  brain  abscess  is  asstH'iated  most  fref|uently  are  purulent 
bronchitis  and  bronchiectasis,  gangrene  of  the  lungs,  purulent  pleu- 
ritis,  and  pericarditis.  Rarely  has  it  Iwen  known  to  follow  infective 
fmctures  of  tlie  bones  of  the  extremities,  periostitis,  etc.  In  some  of 
the  so-called  pulmonary  brain  abscesses  lung  pigment  has  been  found 
in  the  brain  (Buttcher), 
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i  aesociated  with  aphthae  in  wliieli  the  oidiuin  albictms  was 
^iosnd  in  great  numbers  in  the  contents  of  abeoeesee  have  already  been 
nmilioQed*  A  certain  number  of  cii^es  of  abacesB  of  the  brain  occur 
is  wliich  tbe  canses  so  far  enumerated  cannot  be  made  out.  It  is  to 
theea  alxieeaBea  that  the  name  idiox>athio  has  been  giveii.  This  ckss 
is  oonBtauitly  growiug  lesa,  as  it  has  l>een  demonstrated  that  several 
fanm  of  infection  formerly  considei^ed  incax>able  of  producing  puru- 
knt  proceaeea  are  shown  to  be  possesaed  of  this  power,  and  prac* 
tiflally  idiopathic  brain  abseens  existn  only  in  the  medical  literature 
of  Ilia  past  Among  the  infections  that  have  been  followed  by  brain 
■hecttiw  may  be  mentioned  the  tuliercle  bacillus,  the  Imcillus  of  infiu- 
fliBBt  ilie  coccus  of  erysiixilas,  and  the  diplococcus  iutraeellularis  of 
Waiel»elbaum.  There  still  remain,  however,  after  all  these,  a  few 
dUffiT  in  which  no  cause  can  be  found. 

The  location  of  brain  abscess  has  been  proven  to  stand  in  rather 
tsbsm  idationship  to  the  origin  of  the  causative  factors.  In  a  general 
waj  it  may  be  reiterated  that  a  statistical  study  of  this  disease  shows 
the  nghi  side  of  the  brain  is  more  frequently  aflfected  than  the  left, 
alllKmgh  Pitt  demurs  to  this  opinion.  Abscesses  due  to  disease  of  the 
middle  ear  are  almost  always  situated  on  the  same  side  as  is  the  puru- 
kaftptoooa  from  which  they  originated,  and  in  a  great  proportion  of 
mam  aHlier  in  the  temi)orosphenoidal  lobes  or  in  the  cerebellum, 
aboal  liiree  timee  more  frec|uently  in  the  former  than  in  the  latter. 
In  f^Ty  young  children  the  abscess  is  very  rarely  in  the  cerebeUnm. 
This  preclilei^tion  of  the  temjxjrosphenoidal  lol^e  and  cerebellum  to 
ilaocoa  insulting  from  purulent  middle-ear  disease  is  dependent  upon 
A  somber  of  causee,  the  most  prominent  of  which,  however,  are  the 
fliJTiniww  erf  the  tympanic  roof  and  the  greater  liability  to  implication 
of  tbe  dura  over  the  anterior  surface  of  the  bone  than  that  over  the 
poaheiior  wall  of  the  middle  ear.  It  will  be  seen  later  on  that  the 
doim  And  brain  substance  between  the  diseaj^  and  the  abscess  are  fre- 
iipenlljr  themselves  the  seat  of  the  disease.  In  those  cases  in  which 
tktm  in  faealthy  brain  tissue  between  the  temporosphenoidal  absee«8 
and  tiifi  bone  it  is  probable  that  infection  has  taken  place  or  takes 
either  through  the  veins  that  enter  into  the  superior  petrosal 
or  through  the  perivascular  lymphatics*  And  it  is  through  the 
nediimi  of  the  latter,  the  sinuses  and  lymphatics,  that  cerel>ellar  ab- 
ooeuT,  Of  course  brain  abscesses  of  this  origin  are  sometimes 
,  io  o4her  parts  of  the  cerebrum  such  as  the  occipital  lobe,  frontal 
lobA,  pOM^  and  cerebral  i^duncle^,  but  compared  with  the  frequency 
of  cMKsurrenoe  in  tlie  portions  of  brain  mentioned  they  are  really  very 
qL  In  tbe  oases  of  abscess  from  ear  disease  in  which  the 
I  Bad  btmin  aubetanoe  between  the  upper  bony  covering  of  the  ty  m- 


patiio  membrane  and  the  abscesB  are  not  dineafted,  there  will  be  found 
in  some  cases  a  thrtimbrjsis  of  the  %'ein8  aud  sinuses  which  establishes 
a  dirPi^t  comnmnication  betweeu  the  lorifu  of  original  affection  aud 
the  abscess,  or  there  may  l>e  found  a  punilent  inJiltrrUiou  following 
the  course  of  the  seventh  pair  of  neiTes.  The  acute  infectious  and 
exanthematoiis  diseases  cause  l>raiu  abscess  more  by  setting  tip  otitis 
media  purulenta  than  they  do  directly.  Meslay  has  mentioueil  a 
case  in  which  abscess  of  tlie  braiu  was  apparently  directly  due  to  the 
infection  of  an  angina  from  wliiidi  tlie  child  was  suffering* 

Abscess  of  the  brain  ganglia,  the  luma,  and  oblongata  may  occur 
frf>in  any  of  the  general  etiological  factoi-s.  They  are  of  rare  occur- 
rence, and  generally  due  to  pytemia. 

Abscess  dne  to  trauma  may  cK'cnr  on  the  side  of  the  brain  which 
has  l)een  the  seat  of  the  original  injury  or  it  may  tx!cur  on  the  oppo- 
site side;  indeed,  the  latter  is  <iuite  as  frequeDt  liS  the  former.  Xo 
such  close  connectif  m  exists  between  certiiin  jiarts  of  the  brain  and 
the  liability  t*^  abscess  therein  protluced  by  trauma,  as  has  l>een  stated 
to  exist  from  ear  disease*  In  fact,  al!  that  can  safely  l>e  said  re- 
garding the  location  of  traumatic  brain  abscesses  is  that  they  are  apt 
to  be  more  deeply  situated  and  as  liable  Uy  be  found  in  the  poles  or 
superior  surface  of  the  brain  as  at  the  sides.  In  metastatic  brain 
abscesses  there  is  a  predominant  tendency  to  micur  in  the  distribu- 
tion of  the  artery  of  Sylvius  of  the  leftside.  These  abscesses  are 
metastatic  and  of  eml>olio  origin,  and  they  occur  on  the  left  side 
of  the  bruin  f<»r  the  same  reason  that  emlx>lie  blocking  up  of  braiu 
blood-vessels  does.  For  the  same  reason,  likewise,  these  abscesses 
are  more  liable  to  be  found  in  the  central  ganglia  and  midbrain  than 
are  abscesses  of  other  origin. 

No  definite  rule  has  l»een  established  as  to  the  prevailing  location 
of  aljsoessee  due  to  carious  processes  in  the  sphenoid  and  ethmoid 
bones,  or  of  those  resulting  from  pumleat  inflammation  from  adja- 
cent c>avitie8.  The  same  may  ha  said  of  the  cases  of  abeoees  that  cx;- 
cur  a]*parently  as  tnie  complicatioos  of  infectious  diaeaaes,  such  as 
the  cases  reported  by  Bristowe. 

Abscess  of  the  brain  is  generally  single  and  varies  from  the  size  of 
the  end  of  a  finger  to  that  of  a  fist.  They  are  not  infretiuently  mul- 
tiple, of  very  different  size,  the  spots  of  suppuration  having  no  con- 
nection one  with  the  other.  Von  Bergmaun  has  reported  a  case  in 
which  more  than  a  Imndred  foci  of  suppuration  were  present  in  a  case 
secondary  to  general  pyiemia. 

It  ^411  depend  entirely  upon  the  rapidity  with  which  the  punilent 
pVooess  develojis  and  the  duration  of  the  disease  whether  or  not  the  ab- 
will  have  a  limiting  membrane^  that  is,  be  encapsulated.     If  the 


devaloiied  rai>idly  and  is  of  lutjderately  sliort  duration, 
'  win  be  no  sarrotmding  abscess  wall.  The  prcxiess  of  iutianima- 
tioii  wiU  taper  off  from  tLe  centre  of  the  abscess  caTity  wliere  the 
fa  Utij^ly  purulent  t<>wai*Js  the  periphery  through  various 
;  of  indaimuatorv  reaction.  Such  abscesses  are  commoQ  in  the 
eofticiil  gray  matter  and  are  often  associated  with  diffuse  j>unilent 
OMB&iiigitiiL  In  casc^  that  have  been  of  moderately  slow  development 
and  oaasideriible  duration^  the  purulent  parts  will  be  suiTf^unded  with 
a  capgttle  whieh  is  more  or  less  difficult  to  i>euetrate.  It  is  no  doubt 
Ai^  occamoiially  to  tliese  small  abscesses  that  the  symptoms  of  brain 
wkmeeam^  which  sometimes  come  on  after  middle-ear  disease  or  trauma, 
nd  irhioli  remain  dormant  for  years,  are  lighted  up  and  prfxluce 
9fmftomB  which  are  difficult  to  associate  with  the  original  injury. 
II,  bowsTer,  asi  absc^ess  which  has  been  thus  encapsulated  gradually 
Itaft  ita  aiurxotinding  barriers  removed  either  by  pressure  or  attrition 
•lid  the  ocmteois  of  its  cavity  rupture  into  the  lateral  or  other  ven- 
.  or  on  to  the  brain  surface,  there  may  result  eymptoms  of  acute 
which  are  rf»ally  due  to  a  chronic  prooesa. 

Que  of  the  most  important  recent  discoverieB  of  bacteriology  is 
that  pus  bt^C€>mes  sterile  in  every  old-atanding  collection  which  has 
no  OQifiiniiiucdtion  with  the  external  worlds  In  sucli  encapsulated  col- 
lifftiAiy¥  tlie  microbes  first  lose  their  \irulency,  and  although  still  able 
lo  gifyw  €iti  inert  meJia^  they  have  lost  the  power  to  overcome  the  re- 
wtaoee  offered  l>y  living  tissue  or  organism.  Finally  they  lose 
Ibeir  Tilality,  and  eventually  they  become  completely  disintegrated. 
Wis*©  aoch  a  comiition  occurs,  however,  the  danger  of  a  reinfection 
k  alwaya  pret^ent  to  some  degree,  as  such  sterile  pus  forms  a  good 
meditun  for  the  growth  and  activity  of  new  pyogenic  organisms. 

Tlie  fart  that  the  limiting  membrane  wliich  encapsulates  the  brain 
IB  oftentimes  sufficient  to  bring  the  activity  of  such  purulent 
t  to  an  end,  is  shown  by  the  records  of  cases  in  which  single 
or  nraltiple  abaoeaaes,  finnly  encapsulated,  are  found  after  death  from 
odirr  diaea^ea. 

The  color  of  the  pus,  the  odor,  the  specific  gravity,  and  other 
p^imeal  characteristics  depend  in  these  cases,  as  they  do  in  all  other 
fbnm  of  purulent  formation,  upon  the  causative  factors,  TiVTien  the 
JcaliucliYi^  process  has  been  a  yery  rapid  one  the  color  of  the  pus  is 
a  foddsali-farowii.  Tliis  is  due  to  the  presence  of  a  considerable 
lacNiliI  of  dmnli^f^ted  tissue.  In  some  cases  the  disagreeable  odor 
of  llie  pna  is  rery  pronounc^,  and  in  these  cases  if  the  pus  is  ex* 
■»™*m1  tbe  bactUoa  pyogenes  fcetidus  will  generally  be  found,  \\Tien 
iba  poi  ta  ol  a  fp'oenish-yeUow  hue,  examination  will  show  the  pres- 
one  of  the  baciUiis  pyocyaneus. 
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Symptoms. 


The  svmptoms  of  brain  abscess  are,  in  a  small  i>roportioii  of  the 
oases  (five  to  tou  per  cent.)*  as  t'onspieuous  hy  their  al^sence  as 
by  their  presence;  that  is,  a  nnnilmr  of  cases  lian  teen  repoiied  in 
which  practically  oo  symptoms  whatever  were  to  be  determined.  For 
iustauee.  Turner  has  reported  a  case  of  sudden  death  in  a  soldier 
who  had  b4jen  considered  perfectly  w^elh  At  the  time  of  death  he 
was  reading  a  news[>a|>er.  On  antopsy  multi[>le  abBoeasea  of  the  left 
frontal  lobe  were  found.  No  more  convincing  statemeBt  of  the 
absence  of  definite  pathognomonic  symptoms  iu  brain  abscess  can  be 
made  than  a  reference  to  the  fact  that  of  the  seventeen  cases  analyzed 
by  Marti  us  in  none  was  the  din^osis  made  or  even  suspected.  As  a 
nile,  however,  the  symi>tt)mB  may  be  classified  into  those  depending 
upon  infection  or  inflammation  within  the  brain  substance*  those 
dependent  upon  the  locatitm,  those  dependent  upon  intracranial 
pressure,  and  the  terminal  phenomena.  The  symptoms  in  the  begin- 
ning may  depend  somewhat  upon  the  cause  or  origin  of  the  absceae. 
For  instance,  occasionally  in  abscess  due  to  purulent  inflammation  of 
the  middle  ear,  the  fii-st  symptom  may  be  cessation  of  discharge,  ac- 
companied with  pain  in  the  side  of  the  head,  radiating  from  the  ear. 
This  may  be  continuous  and  violent  cu*  intermittent  and  paroxysmal. 
The  same  may  be  said  of  those  due  to  trauma. 

Frequently  the  iM^ginning  sym|itom  will  Im  thus  directly  attributa- 
ble to  the  injury.  In  the  majority  of  cases,  htjwever,  unless  the  trauma 
be  a  penetrating  one,  such  as  the  entrance  of  a  nail  or  splinter  of  some 
foreign  tissue  into  the  brain,  the  original  symptoms  of  the  injury  will 
have  subsided  l>efore  the  symptoms  of  intracranial  suppurative  in- 
flammation show  themselves. 

If  after  trauma,  otitis  media,  or  purulent  intlummations  of  the 
pulmonary  organs  such  symptoms  of  intracranial  pressure  and  pus 
formation  as  somuolence,  slowness  of  the  heart's  action,  vomiting,  rest- 
lessness alternating  with  stupidity,  pupillary  inequality,  complaint 
of  diminished  vision  or  of  diminished  bearing,  accompanied  with 
rigors  and  slight  elevation  of  temperature  whieli,  however,  pursues  no 
regular  course,  develop,  it  is  a  w^arrantable  suspicion  that  purulent  in- 
flEmmation  is  going  on  within  the  brain.  The  most  pronounced  and 
constant  symptoms  are  hemlache,  generally  of  greJit  and  increasing 
severity,  which  is  entirely  unamenable  to  all  forms  of  therapy,  bra- 
dycardia, vomiting,  and  rigoi-s,  with  slight  elevation  of  t-emperahire. 
These  symptoms  constitute  more  or  less  in  every  case  the  syndrome 
of  the  e^y  or  inflammatory  stage. 
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tliia  stage  has  lasted  for  a  time,  var}  ing  from  one  to  three 
dAjr8«  llie  patient  passes  into  a  state  characterized  piincix)^lly  by  ob- 
of  the  mental  faculties.  He  no  longer  complains  of  the 
pain,  although  the  headache  still  persists  and  he  com- 
JaiBs  when  he  is  questioned  about  it.  The  patient  is  generally  quiet, 
lice  in  a  semi-wakeful  condition,  with  a  tendency  to  doze,  very 
one  comfortably  drowsy.  The  countenance  is  devoid  of  expres- 
af  suffearing,  and  a  general  lassitude  and  lack  of  sufficient  energy 
ik  or  answer  questions  attend  this  stage.  The  psychical  retlex  is 
,  queatioss  are  answered  in  a  delayed,  monosyllabic  manner,  and 
it  is  next  to  impossible  to  prompt  or  rouse  him  to  any  connected 
ttcmghl  fir  continuous  statement.  The  similarity  of  this  condition  to 
Ami  attending  oi)ium  poisoning  is  very  atriking  and  has  often  been 
odQUii^ntod  on.  The  pulse  and  temperature  during  this  stage  under- 
go alteistioDS  which  are  thought  to  be  somewhat  chamcteriHtic,  in  so 
Biieh  10  they  are  relatively  dissociated.  The  temperature  keeps 
about  normal^  sometimes  slightly  elevated,  more  often  a  little  below 
MVmal;  Imt  the  pulse  is  slow,  deliberate,  full,  of  ton  times  beating  as 
doirljr  as  40  to  50  ^>er  minute.  In  the  pulse  the  similarity  to  that 
found  in  opium  poisoning  is  striking.  Bespiration  is  at  this  time  al- 
tarad  in  no  characteristic  way ;  generally  it  is  somewliat  slowed  and 
orcaakmally  there  is  a  tendency  to  repeated  sighing.  The  general 
nymptoms  are  those  of  a  beginning,  profound  asthenic  condition.  In 
additioii  to  these,  which  are  jhe  most  common,  there  may  lie,  depend- 
iatg  upon  the  location  and  multiplicity  of  the  abscess,  symptoms  point- 
iog  ta  involvement  of  parts  j>osrtessetl  of  individualized  function. 
For  iattance,  if  the  abscess  formation  l)e  in  the  tern jjoro sphenoidal 
kkm,  there  may  be  not  only  aphasia,  which  will  be  more  fully  de- 
acribed  presentlvj  but  also,  and  particularly  if  the  brain  substance 
hitwien  it  and  the  adjacent  tympanic  cavity  be  diseased,  disturbance 
gI  liearing  aasociated  with  considerable  auditory  pallesthesia.  Many 
maim  in  which  aphasia  waa  a  prominent  symptom  have  been  reported, 
aotaililjr  by  Trockenbrod,  Eisenlohr  and  Sich,  Lanz,  Oppenheim, 
Tianrn  Campbell,  ei  aL  An  extremely  instructive  example  of  left 
Imporoapbenoidal  abscess  in  which  there  were  right  hemiplegia,  lat- 
«nl  dflTiation  of  the  eyes»  and  a]>hasia  has  recently  been  recorded  by 
HogbfinfCP  Jackson.  If  the  lesion  l3e  of  the  central  lobes  and  close 
the  cortex,  there  will  be,  first,  irritation  symptoms  correspond- 
fonction  of  the  lobes  involved,  and  later  corresponding 
D^  of  paralysis*  For  example,  purulent  accumulation  or 
in  the  left  arm  and  face  centre  would  be  manifest  first  by 
and  spasm  in  these  parts,  and  later  by  paresis  or  paralysis, 
hxHi  aa  oonTukions  of  a  cortical  character  appear  in  a  paralyzed 
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limb  it  is  rather  poaitive  proof  that  the  con'espoiiding  centre  is  in- 
directlj  irritated  from  some  atljoiniu^  neighborhood,  and  is  not  itself 
the  seat  of  the  purulent  focus,  A  knowledge  of  this  fact  is  often  of 
the  gi'oatest  important^  in  guiding  the  surgeon.  If  the  lesion  be  of 
the  oc€ij>ital  lobes— a  rare  occurrence  in  brain  abscess — early  optic 
neuritis,  iiss<Knate  vinual  disturbance,  such  as  hnruonynious  hemian-* 
opsia,  and  some  degree  of  sensory  aphasia  will  l>e  j>rniniueut.  In  the 
same  way  symptoms  involving  the  hhiaal  ganglia,  cerebral  i)eduncle8» 
pons,  and  oblongata  will  iM^tray  themselvas  in  more  or  less  Hignificaut 
manner  l>y  eauHing  symiitomn  which  may  \m  referred  to  the  destnic- 
tion  of  individualized  parts  of  these  structures. 

In  young  children  general  convulHiouH  occur  more  fretiuently  than 
in  the  adult.  In  both  caHes  they  are  indicative  of  severe  infection 
and  extensive  lesion.  ParalyHiH  such  as  hemiplegia  rarely  occurs 
early,  but  when  it  doea  it  indicates  with  considerable  cerbiinty  iiuru- 
lent  intiammation  of  the  basal  ganglia  iu  the  vicinity  of  the  internal 
cajisttle,  as  was  the  case  in  a  patient  recently  under  my  observation ; 
a  child  develo|>ed  symjitoms  pointing  to  al>8cess  of  the  I>rain  follow- 
ing a  chronic  pumlent  inflammation  of  the  middle  ear;  at  alxmt 
the  end  of  the  first  week  of  itg  illness  a  complete  right-sided  hemiple- 
gia occurred.  At  the  autopsy  a  considerable  area  of  purulent  and 
broken-down  tinnue  w*as  found  in  the  locality  of  the  left  |>utamen. 

In  a  con>*iderable  percentage  of  the  cases  a  slight  degree  of  hemi- 
plegia devehips  during  the  course  of  the  disease,  particularly  if  the 
pyramidal  fibres  going  from  the  cortex  of  either  hemisphere  are  eg* 
croached  upon. 

The  temperature  range  iu  t^ses  of  brain  atecess  is  a  fertile  to] 
for  contradictory  statement;  according  to  the  experience  of  some  it 
is  usually  high,  while  others  commonly  find  it  subnormal.  This  dis- 
crepancy in  statement  is  due  to  the  fact  that  many  writers  do  not  dis- 
tinguish with  clear  n«^*^  1  jet  ween  acute  and  chronic  I  >  rain  abscess.  As 
a  matter  of  fact,  when  the  disease  occurs  in  children  the  temperature 
in  the  beginning  and  perhaps  throughout  the  coui"se  of  the  disease 
may  be  considerably  elevated,  101 '  to  lOrr  F.  A  corresponding 
amount  of  brain  inflammation  in  the  adult  might  be  a^^companied  by 
an  insignificant  or  transitory  febrile  rise.  This  is  in  keeping  with 
the  common  experience  that  the  thermal  balance  is  disturl^ed  with 
extreme  ease  in  childhood.  As  a  rule,  the  temperature  in  eases  of 
acute  brain  al)seess  is  in  the  l>eginning  elevated  from  two  to  five  de- 
grees; after  the  inflammutory  symptoms  have  suicided  it  is  usually 
from  one  to  two  degrees  below  the  normal  If  the  disease  be  asso- 
ciated with  a  si^ptic  state  of  the  bhxjd  tlie  temperature  phenomena 
characteristic  of  that  condition  will  prevail. 
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T!»  sjmptoma  in  the  beginning  of  tbe  dieease  are  freqneutl v  very 
im^guljir,  cibacure,  and  not  at  all  suggestive.  After  a  variable  time, 
hamw^f^att  ^^  brain  irritation  symptoms  will  give  place  to  symptoms 
of  pWfmre  and  destmction.  Psycliieal  disturbance^  manifested  by 
vaadorMwaa,  excitement,  ix)8sibly  delirium  and  disordei*ed  sleep,  will 
gm  wmy  to  mental  apathy,  hetetude,  sluggishness  of  mental  pro- 
oaoiea,  a  ooodition  which  eventually  terminates  in  complete  coma. 
Tbm  pabe  becomes  slower,  from  40  to  (W  [>er  minute;  the  force 
of  its  beat  is  irregular  and  occasionally  its  rhythm  is  profoondlj 
difltarbed.  Respiration  which  in  the  beginning  may  have  been  ac- 
oalBrmled  and  later  slowed  now  assumes  the  Cheyne-Stokes  type; 
fOBiittiig  oeasee  and  is  succeeded  by  difficulty  of  swallowing,  more 
or  leas  complete  inability  to  take  food.  The  nutrition  of  the  piitieDt 
Willi  great  rapidity,  and  day  by  day  gradual  dissolution  1)6- 
.  more  manifest.  The  sphincters  in  this  condition  are  relaxed, 
TWamface  of  the  skin,  which  at  first  was  dry  and  hot,  now  becomes 
dammjr,  ^>kI  the  circulation,  particularly  of  the  extremities,  is  very 
dipnived* 

Informatioii  to  lie  ilerived  from  examination  of  the  patient  in  casea 
of  bnitii  Al-i80e«s,  [mrticularly  of  the  acute  form,  is  frequently  of 
great  importance.  Optic  neuritis  occurs  in  at  least  forty  i>ev  cent, 
of  all  cmmsa.  The  pupils  in  the  beginning  may  be  slightly  con- 
tneted.  After  the  disease  has  lasted  sufficieotly  long  fur  pressure 
symptoiiia  to  Iji^^ome  manifest,  the  piii)ils  will  id  way  a  be  found 
itilnlrJ,  leas  often  irregular.  The  pupillary  reflex  to  light  and  that 
in  aoeomiDoclalion  are  preserved;  the  former,  how^ever,  is  usually 
atngipah;  ocular  paralysis  is  uncommon.  Facial  paralysis,  dis- 
order of  speech^  hemiplegia,  hemiparesis,  dysphasia,  are  symptoms 
diat  are  sometimes  found.  In  large  temporospheuoidal  abscesses 
vlwro  tbe  preaaore  is  great,  adjacent  i»aris  of  the  disease  focus  which 
MAy  be  poaaconed  of  sijecific  function  may  be  pressed  uiron,  and  their 
feactioti  deranged.  Pressure  upon  the  lijwer  portion  of  the  ascend- 
iag  frcmtal  and  list^udiug  imriebil  convolutions  is  accompanied  by 
nolfir  parBeis  of  the  opijosite  side  of  the  body.  Pressure  upon  the 
tMid  troDlal  convolution,  the  island  of  Beil,  and  the  adjacent  ascend- 
im  frrHital  convolution  will  lie  accompanied  writh  more  or  less  motor 
iphMta,  while  pressure  on  the  posterior  half  of  the  first  temporal  con- 
fnlaliim  will  be  manifest  by  eensory  aphasia,  word  deafness.  Lesion 
cf  Oie  tliinl  oerre,  causing  paresis  or  paralysis  of  all  the  eye  muscles 
meeg/k  iba  aaiierior  oblique  and  external  rectus,  may  result  from  a 
(■Hi  atnF*****  in  the  temporospheuoidal  lolfes.  If  the  seventh  nen^e 
W  iBTolvBd  the  rt^ulting  paralysis  must  be  distinguished  from  that 
dae  to  poripheral  involvement  in  the  usual  way  by  the  presence  of 
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power  to  close  the  eye,  hy  the  possession  of  some  emotional  display  on 
the  jjaralyzed  side  of  the  face,  and  by  the  iutactuess  of  the  sense  of 
taste  in  the  anterior  two-thirds  of  the  tonj^e. 

In  acute  brain  aljscenH  examination  of  the  reflexes  shows  no  par- 
ticular change,  except  possibly  a  more  or  less  constant  diminution 
of  the  ciitiineous  reflexes. 

The  two  most  important  symptoms,  then,  in  acute  brain  abscesa 
are  headache  and  increasing  apathy.  It  would  l^e  foHutiate  if  it  could 
be  held  that  there  was  anything  characteristic  alMmt  the  hoatW*he  of 
brain  al>8ces8;  but  there  is  not.  It  may  be  Haid,  however,  that  it  is 
persistjsnt;  that  it  is  severer  during  the  early  night  than  in  the  early 
day;  that  it  in  increased  by  coughing,  jarring,  and  stooping;  entirely 
unamenable  ti«  any  medication,  and  is  generally  accompanied  by  cor- 
responding and  increasing  mental  obscuration.  It  is  not  infrequent- 
ly localized,  i>articularly  when  the  brain  abscess  is  of  otitic  origin^ 
But  many  cases  have  been  reported  in  which  pain  in  a  remote  area 
"was  dependent  upon  abscesses  ot  the  ceretellum  on  the  opposite  side 
of  the  head.  No  more  are  somiioleLicy,  apathy,  and  loss  of  mental 
ability  characteristic  of  brain  atmcess.  In  hict,  it  must  be  stated  that 
the  previous  possession  l^y  the  patient  of  one  of  the  three  imi>ortaDt 
etiological  factors,  followed  by  the  symi>tom8  which  have  l»een  already 
detailed,  with  more  or  less  localizing  symptoms  in  individual  cases, 
are  the  important  findings  that  promi>t  us  to  a  diagnosis.  In  some 
few  cases  it  has  been  said  that  examination  of  the  skull  has  facilitated 
the  diagnosis.  In  a  few  cases  tliere  has  lieen  tenderness  behind  the 
ear,  over  the  mastoid  process.  This  condition  is  oftener  associated 
with  inflammation  of  the  lateral  sinuses  than  with  brain  abscess.  In 
other  cases  percussion  of  the  skull  has  l>een  thought  to  be  of  some 
service.  Lately,  Macew^en  has  stated  that  in  his  experience  auscul- 
tatory percussion  facilitates  the  iliagnosis  of  intrac*ranial  changes.  If 
the  stethoscope  l)e  placed  over  the  diseased  area  antl  that  part  of  the 
skull  be  subject  to  pt^rcussion,  a  note  of  higher  pitch  and  of  greater 
intensity  will  l)e  heard  than  over  normal  areas  of  the  brain. 

Abscess  formation  is  so  infrequent  at  the  base,  that  basal  irrita- 
tion symptoms,  particularly  those  referable  to  the  individual  cranial 
nerves,  are  very  uncommon.  If  in  addition  to  the  severe  cephalalgia 
and  somnolency  which  have  just  been  spoken  of,  we  find  slow  pulse, 
normal  or  subnormal  temiieratiire,  vertigo,  disturbance  of  eciuilibrium, 
hebetude,  maintenance  of  the  prone  posture,  inability  to  raise  the 
head,  and  desire  to  be  left  alone,  it  may  be  assumed  that  the  most 
probable  diagnosis  is  that  of  brain  aliscess.  Localizing  symptoms, 
which  it  is  unnecessary  to  mention  again,  will  further  the  diagnoaia. 

It  has  been  stated  that  the  second  most  common  location  of  brain 


is  within  the  cerebellum.  In  such  casea  very  often  there  are 
ID  addition  to  the  general  symptoms  of  brain  abscess  symptoms  which 
the  locality,  such  as  early  optic  neuritis,  which  occurs  in 
sixtf  to  eighty  per  cent,  of  the  cases,  persistent  vertigo  and 
fonitiiigi  localized  occipital  headache,  nystagmus,  and  pronounced 
diAniltT  of  ec^uilibration*  In  some  cases,  however,  in  whicli  the 
cerebeUom  reveals  an  abscess  ca\^ty  at  the  autopsy,  there  is  an  al> 
ol  all  so-called  cerebellar  symptoms  during  life.  If,  however, 
is  with  the  abecoas  development  a  meningitis  of  the  cerebellar 
there  will  be  irritation  symptoms,  such  as  spasticity  of  the 
t  of  the  neck  and  of  mastication,  profound  depression,  and  pain 
initiating  to  the  neck  and  between  the  shouldei^,  which  will  suggest 
tlie  diagnoeis.  The  cerel>ellura  evidently  l>etrays  tumor  involvement 
hf  mioTB  or  lees  characteristic  symptoms  much  more  promptly  and 
flartnuiljr  than  it  does  those  of  abscess.  Cerebellar  abscess  is  caused 
■liBoal  eacclufiively  by  purulent  otitis,  and  abecessea  of  such  i>rigin  are 
tlmoel  always  single*  There  is  generally  a  direct  local  extension  of 
thm  inAammaiion  from  the  posterior  surface  of  the  petrous  bone  to 
eOttllpKMis  fMrts  of  the  cereljellar  hemisphere.  In  some  cases,  how- 
fftier,  th^re  is  foiind  a  layer  of  apparently  healthy  tissue  between  the 
doni  And  the  absceae. 

PeafttCiMi  has  been  mentioned  by  many  writers  as  a  differentiating 
•TiDiikiin  between  cerebral  and  cerel>ellar  abaeess.  It  is  of  no  great 
rifpiillcaooe»  however,  as  complete  deafness  is  caused  only  by  destruc- 
Htm  of  tlie  labyrinth  or  affection  of  the  eighth  nei-ve,  conditions  that 
do  ool  oeetir  in  cerebellar  abecees* 

The  terminal  symptoms  of  acute  brain  abscess  usually  oc^cur  as 
a  pBdiial  evolution  of  the  disease  process,  and  thin  con-espnud  to 
aent  of  new  areas  or  to  increased  oedema  of  the  surrounding 
I  coesiaieiit  with  the  abscess. 
U  dofSBg  tlie  oourse  of  the  disease  the  symptoms  suddenly  become 
of  great  aeverity,  particularly  if  they  assume  a  grave  and  prostniting 
tvp^  aoaoeiated  with  widely  dilated  pupils,  marked  disturbance  of 
tfe  pudae  mie.  abru})t  elevation  of  temf)erature,  and  rapidly  develop- 
UBg  Cheiaie-Stokee  respiration,  or  if  a  paralysis  of  some  individual 
t  or  noetnber  of  the  body  c|uickly  oc>cura,  also  associated  with  pro- 
lal  disturbanoe,  it  may  l>e  assumed  that  the  abscess  cavity 
baa  raptoied ;  in  the  first  caae  into  the  lateral  ventricles,  in  the  sec- 
riiid  eaae  on  the  surface  of  the  brain.  Cases  have  been  reported  in 
idiich  A  note  or  less  profuse  discharge  of  x>us  from  the  nose  and 
Boolb  have  been  considered  significant  of  discharge  of  brain  abscess 
bom  tbe  hoae  of  the  skull.  I  am  unwilling  to  admit  sucli  cases  to 
IW  eatagofjr  of  brain  abscess,  as  they  are  more  easily  and  rationally 
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explained  by  positing  a  purulent  basal  meningitis  as  the  origin  of 
the  pus.  That,  however,  the  pus  may  escape  through  the  softened 
membranes  and  the  eroded  tegmentum  tympani  is  shown  by  cases 
recorded  by  Macewen.  The  latter  observer  has  also  seen  a  cerebellar 
abscess  in  which  a  sinus  led  through  a  carious  erosion  of  the  sigmoid 
groove  into  the  abscess  cavity  which  it  thus  drained.  It  is,  however, 
so  rare  that  a  brain  abscess  cavity  empties  itself  in  this  way  that  it 
is  deserving  merely  of  mention. 

The  symptomatology  of  chronic  brain  abscess  requires  a  few  words 
by  itself.  If  the  diagnosis  of  acute  brain  abscess  is  a  difficult  one,  the 
problem  involved  in  the  diagnosis  of  chronic  brain  abscess  is  nearly 
insoluble.  In  the  latter  case  the  relationship  between  it  and  the  pro- 
ductive factor  or  factors  is  much  less  obvious  than  in  the  acute  form, 
and  the  injury  on  which  it  is  dependent  may  have  been  forgotten. 
The  otitis  media  purulenta  may  have  been  so  slight,  or  of  such  little 
consequence,  that  the  patient  has  neglected  it,  or  the  association  be- 
tween the  development  of  brain  abscess  and  some  injury  in  a  distant 
part  of  the  body  has  been  such  an  implausible  one  that  it  has  not 
been  taken  into  consideration.  These  forms  of  abscess  may  develop 
without  causing  any  symptoms  for  which  the  patient  seeks  medical 
advice.  They  are  almost  always  deeply  situated  and  covered  with  a 
stratum  of  nerve  substance  which  divides  them  from  the  meninges 
and  cortex  of  the  brain.  Therefore  symptoms  which  would  bespeak 
their  origin,  as  well  as  localizing  symptoms  are  generally  absent. 
The  patient  or  those  around  him  notice  that  he  is  more  irritable,  less 
tractable,  and  prone  to  inactivity ;  that  his  mental  and  physical  vigor 
is  constantly  growing  less,  and  that  he  complains  of  headache  which 
is  variable  as  regards  both  intensity  and  duration.  In  some  cases  a 
history  of  recurring  convulsions  will  be  given,  and  these  may  lead  to 
a  suspicion  of  epilepsy,  while  in  others  occurrence  of  forced,  manage 
movements  and  a  x)eculiar  irritable,  impressionable  state  may  suggest 
hysteria.  A  case  of  the  latter  kind  has  been  reported  by  Dana,  in 
which  the  autopsy  showed  an  old  abscess  in  the  right  temporal 
convolutions.  A  similar  case  reported  by  Turner,  in  which  there 
were  absolutely  no  symptoms,  has  already  been  mentioned.  A  great 
many  other  cases  might  be  cited,  but  a  recent  one  by  Kucharzewsky 
is  instructive.  In  this  case  an  abscess  the  size  of  a  hen's  egg  was 
found  in  the  right  temporal  lobe,  secondary  to  a  purulent  otitis ;  the 
patient  had  complained  of  absolutely  nothing  except  severe  headache. 
There  were  no  focal  symptoms  whatever;  three  days  before  death  he 
suddenly  became  unconscious. 

It  should  not  be  inferred  that  focal  symptoms  and  symptoms 
of  intracranial  pressure  may   not  be  present  in  chronic  abscess. 
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Tbaj  may  be  preeeDt  in  a  case  in  the  beginniDg  of  the  disease  and 
thmt  completely  subside,  and  so  symptomless  may  this  period  of 
■ey  be  ihat  the  patient  will  continue  at  his  labors  or  pleasures  for 
indefiDite  time  until  some  new  injury  to  the  head  or  infection 
I  •  clistanoe  starts  the  latent  into  an  active  stage ;  then  death  f nl- 
\  wilhiii  a  few  days.  When  the  acuta  stage  of  «hi*onic  abscess  does 
r,  Ibe  patient  usually  succumbs  very  rapidly,  eitlier  with  purely 
:  symptoms,  dependent  upon  intracranial  pressure  or  rupture 
Bfmpioms,  ventricular  or  meningeal 

Id  all  these  cases  of  chronic  abscess  the  temperature  is  as  a  rule 
aormAl.     Murri  states  ''that  a  subnormal  temperature  of  long 
and  not  pyrexia  is  an  accurate  sign  of  chronic  abscess  of 


DUGNOSIS  AND  DUTERENTLLL  DIAGNOSIS. 


^m  Tbe  diagnoais  of  acute  abscess  of  the  brain  is  always  a  difficult 
^Km^  beamse  there  are  no  absolutely  pathognomonic  symptomB.  The 
HViliiCil  psetttre  to  which  it  gives  rise  may  he  clonely  simulated  by 
icQle  encephalitis,  by  purulent  disease  of  the  lateral  sinus,  by  puni- 
koi  leptomeidiigitis,  particularly  of  traumatic  origin^  very  rarely  by 
abscess  and  septic  process  in  the  mastoid  cells.  Other 
which  it  would  seem  on  first  thought  have  little  in  common 
with  the  symptoms  of  brain  abscess^  may  also  be  confounded  with 
iL     Brief  reference  to  a  patient  leoeutly  under  my  observation  wiU 

^■^  A  iiiaiij  previously  in  exceUeut  health,  fell  from  a  second- 
^■tofy  window  while  intoxicated,  and  sti-uek  on  the  head.  A  large, 
^Kmb  tiewip  wound,  associated  with  sym]»toms  of  concuss jon  of 
^^fte  bmiB,  were  the  immediate  results.  At  the  end  of  a  fortnight 
ihm  0cmlp  wound  had  healed,  but  the  patient  complained  of  diz- 
oomttant  headache,  loss  of  apj>etite,  etc.  He  was  apathetic, 
ornjnunit'Ati\e,  and  in  a  dream-like  stat«  of  consciousness.  The 
was  almost  continuously  elevated,  ranging  from  ?1^)°  to 
iietimes  higher  in  the  morning  than  in  the  evening,  or 
Addetl  to  these,  there  were  the  usual  septic  febrile  phe- 
U  were  continually  dilate*!,  and  there  was  profound 
-^fular  weakness.  On  account  of  the  trauma  and 
-  of  the  symptoms  therefmm,  abscess  of  the  brain 
tM  and  the  patient  was  carefully  watched.  Al- 
vmptoras^  such  as  cough,  pain,  or  short- 
,1  :-,  ■  ,  suggestion  of  pulmonary  trouble,  routine 
i  of  the  che«t  revealed  double  apical  infiltration,  which  in- 
^.  li^^iii  day  to  day.  MicroHcopical  examination  of  sputa  made 
'  iliowed  the  presence  of  tuljercle  bacilli.    The  disease  ran  an  un- 
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interrupted  course.  The  previouB  tramna,  followed  by  a  jieriod  of 
latency,  then  febrile  symptonm  of  a  septic  character^  associated  with 
headache,  vertigc*,  lethargy,  dilat+id  pupils,  and  progressive  emacia- 
tion, were  Hti'ougly  Huggestive  of  l>rain  aliscefts,  and  the  suspicion 
could  not  have  been  eliminated  except  by  the  detection  uf  some  other 
ilisease. 

The  recital  of  another  case  vpill  show  the  difficulty  of  diagnosing 
brain  abscess  from  purulent  meningitiB : 

A  man,  of  about  40,  had  the  ferrule  of  an  umbrella  handle 
jabted  iuto  his  eye  during  an  altercation  in  the  street.  He  Wiis 
taken  to  the  hiJspitj^Ut  and  after  some  days  the  eyeball  was  enu- 
cleated ou  account  of  beginning  cyclitis*  At  this  time  thepe 
were  symptoms  suggestive  of  delirium  tremens;  these  subsided, 
and  at  the  end  of  a  month  the  patient  was  mending  and  progress- 
ing satiMfaetorily*  Alx)ut  this  time  he  l)egan  to  have  headache, 
elevation  of  temperature^  i>eriodB  of  sleeplessness,  alternating  with 
stupor;  later  there  was  slight  stuinbliug  in  speech  and  incoherency, 
and  still  later  defective  innervation  in  the  area  of  the  right  tifth  ner\^e 
and  gradually  increjising  apathy,  Cheyne-Stokes  respiration,  and 
the  usual  Accnm[>animeut**  of  the  profoundly  asthenic  state.  Much 
care  wiis  taken  in  the  endeavor  to  sul>stantiate  the  diagnosis  of 
brain  abscess,  and  had  not  the  case  been  one  in  which  criminal  pro- 
cedure wiis  anticipated  and  the  consent  of  the  family  was  withheld,  an 
exploratory  trepanation  wouki  have  lieen  made.  At  the  autoi)sy  the 
lesion  proved  to  be  a  purulent  leptomeningitis  of  the  lateral  and 
basal  portions  of  the  hemisi)heres.  On  oi>ening  the  hemispheres 
and  lateral  ventricles,  it  was  seen  that  the  tela  choroidea  and  choroid 
plexus  were  laden  with  punilent  accumulation.  No  foci  of  i>urulent 
destruction  were  found  in  the  brain  substance. 

This  case  illustrates  the  alwolute  imiM)8silnlity  of  always  differ- 
entiating brain  al.)scess  from  purulent  meningitis.  The  tliagnosis  of 
meningitis  following  on  trauma,  as  well  as  meningeal  hemorrhage  and 
cortical  inflammation  and  hemorrhage,  will  be  prompted  by  the  rela- 
tively short  period  of  time  l>etvveen  the  trauma  and  the  development 
of  symptoms,  by  the  development  of  such  irritation  symptoms  as 
stiffness  of  the  neck,  by  the  more  common  involvement  of  some  of  the 
cranial  nerves,  and  by  the  absence  of  focal  symptrjms.  In  cortical  in- 
flammation and  hemorrhage  of  traumatic  origin  the  symptoms  will 
come  on  early,  but  in  neither  case  will  tliere  l)e  any  indications  of 
suppuration.  If  hemorrhage  be  of  considerable  extent,  it  will,  de- 
peufling  upon  its  location,  pnxluce  fcx'al  symptoms,  as  well  as  symp- 
toms of  compression.  These  Rvrnptoms  will  come  on  soon  after  the 
injury  and  lie  directly  traceable  thereto.  It  is  w^hen  these  pathologi- 
cal combtions  take  on  a  purulent  infection,  which  they  sometimes  do, 
particularly  if  the  disease  \ye  prolonged,  that  the  diagnosis  is  attended 
with  great  difficulty.     It  is  quite  impossible  to  make  an  early  differ- 
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entiiition  between  acute  encephalitis,  particukrly  if  it  be  preceded  by 
trauma,  and  beginning  brain  abscess.  The  latter  is  always  accom- 
panied by  the  symptoms  of  acute  encephalitis  in  the  beginning, 
while  the  former,  if  it  be  iiepeinient  on  iofeetioo,  goes  on  to  sn^jpura- 
tion,  so  that  it  is  necessary  to  wait  for  a  time  before  the  diagnosis  can 
be  made.  The  oceiirreiice  of  any  of  the  plienomena  of  sepsis,  such  as 
rigore,  vacillating  temperature,  etc.,  are  very  important  indicative 
factors  of  abscess* 

The  tlisease  with  which  chronic  brain  al>sceKs  is  most  liable  to  be 
confounded  is  l>rain  timior.     As  has  before  been  stiited,  the  develop- 
ment of  clironic  brain  abscess  may  be  long  delayed  after  the  occur- 
rence of  etiological  factors  on  which  it  is  dependent.     The  course 
of  the  disease  is  itself  very  slow  and  misleading.     Frequently  the 
symptoms  are  none  of  them  of  sufficient  severity  to  call  for  particu- 
^kr    notice  until  aft^^r  the  disease  has  existed  for  a  long  time.     It 
^kay  l>e  said,  however,  that  the  history  of  any  septic  conditiou,  the 
H^seuce  of  a  purulent  focus  in  any  other  part  of  the  body,  together 
^ith  the  occurrence  of  rigors,  slight  elevation  alternating  with  rather 
constant  depression  of  bodily  teraperaturoj  a  slow  x>ulse,  headache 
varying  in  severity  and  increased  by  anything  that  increases  brain 
pressure,  manifestations  of  psychical  pen^ersion  in  the  shape  of  hys* 
tericAl  symptoms  or  hyitochondria — all  speak  in  favor  of  chronic  cer- 
ebral abscess  more  than  they  do  of  brain  tumor.     Further,  it  may  be 
said  that  optic  neuritis  and  focal  symjFtoms  are  much  more  apt  to  be 
present  early  with   brain   tumor  than  with  chronic  brain    abscess. 
This  is  so  particularly  l>ecausB  the  latter  has  a  special  predilection 
for  one  portion  of  tlie  brain,  namely,  the  temporosphenoidal  loljes, 
and  there  is  a  marked  tendency  in  iill  of  these  slowly  develo[>ing  ab- 
ecesses  to  become  firmly  encapsidated*     TV^hen  acute  manifestations 
^re  superim posed  on  those  of  chronic  abscess,  there  is  not  so  much 
Biecessity  to  difTereiitiate  it  from  tumor,  as  both  conditions — chronic 
brain  abscess  and  brain  tumor— require  the  same  therapeutic  meas* 

rs. 
The  failure  to  make  a  diflferential  diagnosis  is  not  such  an  impor- 
tant one,  pronding  a  diagnosis  be  made*  Of  course,  in  the  latter 
Kndition  a  central  situation  may  preclude  the  presence  of  sufficient 
mptoms  to  make  a  diagnosis,  while  on  account  of  the  ease  with 
which  an  abscess  cavity  may  nipture  into  one  of  the  lateral  ventricles, 
the  patient's  life  is  more  imminently  jeopardized  than  in  brain  tumor. 
It  is  then  to  the  origin,  to  the  prolonged  period  of  latency,  to  the 
slight  manifestations  of  suppuration,  and  to  the  supervention  of  acute 
Fmptoraa  upon  the  chronic,  that  we  must  look  for  the  differentiation 
!  the  two  conditions- 
Vou  X-7 
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Oppenlieim  has  pointed  out  tlie  necessity  of  making  a  differential 
diagnosis  between  brain  abscess  and  tbe  traumatic  neuru^ea-  Un- 
questionably, these  conditions  may  Rometiines  \ye  confounded,  partic- 
ularly as  hysterical  and  hypochondriacal  symptoms  are  occasionally 
present  with  abscess  of  the  brain.  The  diagnosis  between  these  two 
conditions  can  only  be  arrived  at  by  the  most  careful  daily  obeerva- 
tion.  The  variability  of  symptoms  in  the  latter  condition,  or  thtfir 
persistency  witlxfiut  omnifestations  of  bodily  or  nieutal  harm  to  the 
l>atient,  will  promj^t  the  diagnosis;  and  alisence  of  oi>tic  neuritis, 
persistent  severe  headache,  and  manifestations  of  suiipuration  will 
confirm  it,  A  diseases  with  which  brain  idiscess  is  most  liable  to 
be  confounded  is  a  state  with  whit-h  it  may  be  associated,  namely, 
thrombosis  of  the  lateral  sinus,  and  particularly  purulent  thromljosis. 
This  condition  ncjt  xufreqiiently  develops  with  disease  of  the  middle 
ear  and  of  the  mastoid  cells.  The  most  weighty  factor  in  its  diagno- 
sis is  tenderness,  swelling,  and  oedema  over  the  mastoid  procsess  on 
the  affected  side,  and  dulness  on  ]»erciission.  These,  associated  with 
other  evidence  of  unilat<?rality  of  the  symptoms,  are  the  weightiest 
factors  in  leading  to  a  diagnosis.  In  purulent  disease  of  the  lateral 
sinus,  the  temperature  is  %^ery  much  higher  than  in  brain  abacesa; 
and  the  pulse,  unlike  that  of  brain  abscess,  is  rapid,  w^eak,  and  keeps 
pace  with  the  temperature.  Optic  neuritis  and  focal  brain  symptoms 
are  naturally  absent  with  disease  of  the  lateral  sinus. 

General  pyfemic  symptoms,  such  as  attacks  of  colliquative  sweats 
and  diarrhoea,  evidences  of  infarction  in  the  lungs,  and  tense,  over- 
filled, rigid  j'ugular  veins  on  the  side  corresponding  to  the  throml>osi8 
in  the  sinus,  will  corroborate  tlie  diagnosis. 


Prognosis. 

Abscess  of  the  brain  is  a  condition  which  seriously  jeopardizaa 
life  in  every  instance.  Time  was,  and  that  not  long  ago,  wlien  it**  oc- 
currence was  unifurndy  fatid ;  but  now,  when  operative  surgery  is 
such  a  willing  and  reliable  handmaid  of  the  physician,  this  disaA- 
trous  outcome  occurs  in  but  a  comparatively  small  part  of  the  caaes 
that  are  diagnosed  early. 

It  must  be  said  that  the  prognosis  is  even  now  a  very  serioufl 
one.  Every  case  not  diaguoseil  and  subject  to  operation  terminates, 
sooner  or  later,  in  death.  It  ha«  been  contended  that  the  contents  of 
abeoess  cavities  might  undergo  retrograde  changes  which  would  pro- 
mote their  disappearance  or  absorption,  and  that  the  al38cess  walls, 
then  falling  together,  might  cxjclude  the  former  cavity.  This  belief 
does  not  conform  with  the  tenets  of  modem  knowledge  of  the  laws  of 


miAIS  AB8CEB8— PURULENT  ENCEPHALITIS. 


nptttr.  It  is  trnqneetioimble  that  sufficiently  well-marked  symptoms 
of  bnuo  abscess  do  occur  to  justify  a  diagiiosi;^,  and  tbnt  these  Bym|H 
tooHi  fliAjr  subside  and  disa]^|>ear.  lu  theee  ca^eB,  however,  it  is  well 
Id  feaiember  that  the  pui-uleut  focus  is  still  in  the  brain  tissue,  al- 
HlfiQ^  the  pus  is  sterile  mid  encapsulated,  and  may  at  any  time  l>e 
itirred  into  active  exintenc^  by  the  presence  of  some  malign  iniluence, 
:  infection  or  trauma* 
The  pfognosin  of  brain  aljscess  depends,  in  part,  upon  the  causa- 
Ite  occnrrf nee  is  attemled  with  greater  prospects  of  recovery 
idepeiideiit  upon  ear  disease.  And  this  for  two  reasons.  In 
Ibe  firtt  pUee,  the  pi*e\ious  presence  of  puinlent  discharge  from  the 
Mr  ui  m  weighty  element  in  lea^liug  to  a  diagnosis;  and  secondly,  it 
om  be  fiiatedt  with  a  fair  degree  of  x>ositiveuess,  that  localization  of 
aHitic  faraiii  abeeeseee  is  more  certain  than  that  of  those  due  to  other 
MHeo,  and,  therefore,  there  is  greater  prospect  of  finding  tbem  on 
opemlitia.  The  pn^gnosis  is  most  serious  when  the  disease  is  due  to 
aiH.  In  the  first  plac«,  the  original  source  of  the  emboli  is 
lly  in  itself  a  verv  serious  disease,  and  when  the  prostrating  ac- 
a|iauimeota  of  brain  abscess  are  added  to  it,  the  patient  usually 


Wbeo  tlie  abeoeBS  is  a  slow^ly  developing  one,  it  is,  as  has  l>een 
liable  to  be  surrounded  with  a  well-developed  protective  cai> 
which  may  be  the  means  of  prolonging  the  patient's  life  suffi- 
eieBlly  to  make  the  loc^alizing  tiiagnosis  and  its  removal  possible,  pro- 
Hxe  abeceea  is  in  an  accessible  locality ;  or  changes  may  go  on 
tba  afatoesa  wall  and  abaoesa  contents  which  render  the  presence 
llie foreign  mass  not  strictly  inimical  to  life.     Tins  has  been  shown 
csaaea  in  which  death  ha^  lieen  due  to  other  disefises,  in  which  an- 

auppuralive  ftK*i  in  the  bniin  have  l»een  found  at  the  autopsy. 
Ill  abort,  it  may  be  aaid  that  the  most  weighty  (piestion  bearing  on 
pitiSiiixiia  is,  I»  tlie  abscess  diagnosable  ami  lociilizable?  If  it  is,  the 
ptopioiiia  ta  for  recovery  in  alwut  two-thirds  of  the  cases.  If  it  is 
ad  diagnoaaUe  aod  localizable  until  after  the  patient  has  t»een  ex- 
jiawatad  hj  lfii]g-<H>ntinaed  suffering  and  the  presence  of  an  infected 
TUfiwiritifrg  maas,  the  prognosis  is  most  serious.  If  no  diagnosis 
ia  pfTtriWe  the  disease  will  tend  unerringly  to  a  fatal  termination. 

Treatment. 

prF*irieiilive  treatment  is  that  towards  which  the  physician 

tura  his  attention.     If  it  be  kept  in  mind  thjit  from  one  third 

'Id  OW^isalf  of  all  chj^b  of  abscess  of  the   brain  are  due  to   a  dis- 

ette^  otitia  media  purulenta,  which  is  ordinarily  not  looked  upon  aa 
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one  dangerous  to  life,  and  which  we  believe  to  be  extremely  amenable 
to  treatment,  it  will  be  readily  seen  that  this  condition  is  one  which 
demands  the  urgent  and  careful  attention  of  the  physician.  It  is  out 
of  place  in  this  connection  to  eDter  into  a  discussion  of  what  these 
measures  are.  The  other  etiological  factors  are  not  so  easily  obvi- 
ated, altln)U^h  lonch  may  be  done  by  keeping  woundn  of  the  8cid[> 
and  cranium  in  an  aHt>ptic  condition.  Wounds  of  the  dura  Hhould  lie 
freely  opened  and  treated  antiseptically.  No  measures  will  jirevent 
metastasis  from  a  gangreuons  lung,  nor  does  trt^atmout  seem  to  rob 
influenza  aud  the  specific  <tiseaaes  of  their  malign  tL»ndencv  ;  but  it  may 
l>e  assumed  that  measures  that  contribute  to  improve  the  Ixxlily  vi- 
bilitv  tend  to  prevent  all  complications,  lirain  abscess  anitmg  the  rest. 
The  same  may  be  said  of  maintenance  of  the  circulation  in  chiklren 
with  patency  of  the  foramen  ovale ;  "  bhie  babies"  are  very  liable  to 
Ijrain  aliscess. 

When  abhcess  occurs,  there  is  but  one  form  of  treatment  to  \m 
thought  of,  and  that  is  operative.  The  physician  should  urgently 
advise  operati<»ii  in  every  case  of  brain  abscess  in  which  a  diagnosis  is 
made  with  a  reasonable  degree  of  certainty.  It  matters  not  whether 
a  diagnosis  of  the  exfw?t  location  of  the  abscess  can  be  made,  the  ne- 
cessity of  entering  that  skull  cavity  in  search  of  the  suppurating  mans 
remains  quite  as  urgeuL  I  am  aware  that  v.  Bergmaun,  fuiKt  master 
of  the  surgical  art  in  Germany,  has  said  that  the  crauium  should  not 
be  opened  unless  the  surgeon  is  certain  that  his  instrument  will  find 
the  lesion  of  the  brain  in  the  exact  spot  and  under  exact  c*ontlitiuns 
foreseen  previous  to  the  oi>eratiou.  Such  teat^hings  are  Xiernicious 
but  I  trust  not  far-reaching.  In  cases  in  which  focal  symptoms  indi- 
C4ite  certain  areal  involvement,  the  earlier  that  portion  of  the  brain 
is  laid  open  the  greater  will  be  the  chances  of  recovery ;  for  if  the 
physician  procrastinates  on  acccmnt  of  an  indefinite  feeling  that  the 
diagnosis  is  ill-fonntled,  or  that  something  minu*ulous  will  ljap|>en  to 
clear  up  tlie  synipt^jms,  the  dise^ia©  may  have  time  to  make  sucli  an 
onslaught  on  the  vital  powern  of  the  patient,  both  by  increasing  in- 
tracranial pressure  and  by  causing  deHtructinu  of  essential  parts  of 
the  brain,  that  shock,  w^hicli  attends  all  brain  operations,  will  be 
enough  to  sever  thf^  sufferer's  grip  on  life. 

Con>siderii)g  the  fre<|uency  with  which  ti^-o  lociilities  of  the  brain» 
the  temporosphenoidal  and  cerebellar  lobes,  are  the  seat  of  absoess, 
it  would  seem  the  rational  plan  of  procedure,  w^hen  the  symptoms  of 
brain  al>scess  are  lacking  in  hx^alizing  accompaniments,  to  oi>en  the 
skull  over  one  or  both  of  these  areas,  electing  for  the  first  operation 
the  site  indicated,  indefinitely  perhaps,  by  certain  symptoms.  For 
instance,  if  to  the  usual  complex  of  symptoms  going  to  make  up  the 
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iUtary  ol  a  patient  with  brain  abscess  tliere  are  optic  neuritis  and 
penisleiit  vertigo,  the  involvement  of  the  cerebellum  would  be  more 
pvabftble  tluui  that  of  the  temporosphenoidal  lobe,  although  the  latter 
si|^t  l»  the  seat  of  suppuration  and  cause  these  two  symptoms  in 
additioo  io  the  rest.  If,  after  opening  tlie  skull  and  exploration  with 
Iha  pfobe,  no  pus  has  been  found,  verj  little  danger  to  the  patient's 
lifr  htm  beau  contriVnited,  and  one  that  every  one  would  riwk  if  in  eon- 
I  -a  to  give  an  opinion,  considering  the  absolutely  fatal  outcome 
mkM^n  llus  disease  is  left  to  itself.  Of  course,  the  hedtancy  in  re- 
:  to  sofgiail  procedure  will  come  through  uncertainty  of  diag- 
>;  then  the  quention  to  decide  is  whether  exploration  is  not 
jnatHiahlft  to  facilitate  the  diagnosis.  I  am  of  the  opinion  that  it  is, 
piovidillg  other  conditions  simulating  the  symptom  complex  of  brain 
be  excluded.  The  extremely  favorable  outcome  of  the 
I  of  brain  abscess  in  which  early,  or  even  delayed,  surgical 
I  has  been  resorted  to,  and  the  comparative  innocuousneBS  of 
the  skidl  Citvity,  leads  me  to  this  conclusion.  Brain  surgery 
Itts  not  fulfilled  the  promise  which  it  a  few  years  ago  held  out  in  any 
intrKsmuial  disease,  except  in  sinus  tlirombosis  and  the  disease 
Qfider  consideration ;  but  here  it  has  more  than  equalled  even  san- 
guine expectations.  The  results  obtained  by  Macewen,  by  Dean,  by 
Winter  and  Deanesly,  and  others » 1>\-  operation  for  eerel>ellar  abscess, 
ahoold  encourai^e  surgeons  not  to  delay  the  application  of  the  oidy 
meami  Unit  can  save  the  patient's  life.  All  ojierative  procedures, 
aocii  aa  opeuiug  the  mastoid  and  the  like,  unlesB  ttiere  are  special  in- 
dkntioM  for  them,  are  to  lie  deprecateil,  and  the  operation  that  should 
be  done  is  trefianuing  of  a  sufficiently  large  opening  in  the  skull  to 
aUov  id  proper  and  complete  exploratioo,  to  evacuate  the  abscoss 
caTity,  and  U)  admit  of  and  facilitate  free  dminage.  If,  on  account  of 
tik<e  absence  of  focal  symi^toms,  the  i>oint  for  election  of  operation  is  uot 
indjcateil,  tlien  the  general  rules,  as  given  by  Ballance  for  openiug  the 
eknl]  and  iUui^trated  by  the  accompanying  figure,  should  be  followed. 
TUe  temporosphenoidal  lobe  is  best  reached  through  a  trephine  open- 
i]i^»  caeaod  three-fourths  inches  above,  and  one  and  one-fourth  inches 
bebiml  the  external  auditory  meatus.  An  oi>ening  of  this  large  size 
abooM  be  naade  not  only  to  facilibite  jxissibly  necessary  exploratiou* 
but  beeanee  it  is  the  experience  of  surgeons  that  a  large  trephine  open- 
ing in  no  way  adds  to  the  danger  of  the  operation  and  is  less  liable  to 
be  ioUcywed  bjr  hernia  of  the  brain  and  infection  of  the  meninges. 

He  proceen  that  gc»es  on  in  the  abscess  cavity  after  the  eviu'uatiou 
of  pun  ta  ?ery  aimilar  to  that  in  abecese  in  any  other  part  of  the  body* 
Is  acute  abeeese,  in  which  the  process  of  development  has  been  very 
mpidf  mwti  before  the  sembhuice  of  a  limiting  membrane  had  formed, 
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Pio.  19.— Laterttl  Aspect  of  *  SmAll  Adult  Skull  (B«ll&i]oe}«  The  illustratron  sbowi  tike  relA- 
clodfl  of  ttw  lateral  linua  to  the  outer  wall  of  cbe  cranial  cavlt/  and  tbd  pOMltioii  of  the  in» 
phloa  opanlDfp  (a)  wtoich  ibould  be  ma'Je  iwheo  It  Is  deemed  necessary  to  ezpoie  It.  Tbe 
baae  line  (Reld'i)  paaaee  through  the  middle  of  the  external  auditory  meatui  and  toucbee 
the  lower  margia  of  tbe  orbit;  It  is  marlted  out  in  eifchthB  of  an  incb^  tkB  are  alao  tho  jt^* 
pendtcylfir  lines  drawn  from  H,  Tiie  meaauremeots  are  made  nionic  tiie  base  Utie  fraartha 
middle  of  the  bony  meatus.  The  drawl  Df;  alio  ahowi  tbe  con  volutions  of  tbe  temporo- 
spb^tROidal  lolie,  tbe  Sylvian  fissure,  and  tbe  position  of  tbe  lower  end  of  the  furrow  of 
Rolando  (Hot  >■  ^x  Indicates  tbe  site  of  the  tentorium  aa  far  as  It  is  in  relation  to  tbe  ex- 
teraal  boundary  of  tire  slcull.  The  ant(^^io^  x  sbo^s  tbe  point  where  tbe  tentorium  learea 
the  side  of  the  sSfuli  and  is  attached  to  tbe  8ui»erior  border  of  the  petrous  bone,  a,  Tre^ 
phioe  openini;  to  eypoNO  ifinus,  flve-eiirbtba  of  an  Inch  In  diameter,  its  centre  belns  one  loch 
behind  and  a  quarter  of  ao  inch  al)ove  tbe  middle  of  the  bony  meatus.  Tbts  opening  can 
easily  Ims  enlarged  npi^rardsand  baclcwardaand  downwards  and  farwards  (see  ibe  dotted  lines) 
by  suitable  anicutar  cuttini^  bone  forcepa.  It  is  always  well  to  extend  it  forwards^  ao  aa  to 
open  up  tbe  mastoid  antrum  (*r)  «nd  the  frutter  of  the  carious  bone  (if  there  be  one)  which 
leads  from  the  antrum,  tympanum,  or  meatus  down  to  the  bony  groove.  The  poaitlon  of 
the  irepbioe  opealnxa  which  muNt  be  made  for  tbe  relief  of  Inflammatory  Intracranial 
ftffeetiona  secondary  to  disease  of  tbe  ear  other  than  for  sinus  pyff^mta  have  been  added  to 
the  drawfnur  for  tbe  salie  of  contrast  and  completeness.  They  are  as  follows:  b^  Trephine 
opening  to  explore  the  anterior  aiirface  of  thn  petrous  Imne,  ihe  roof  of  tbe  tympanum,  and 
tbe  petroaquamoua  fbviurHi,  half  an  inch  in  diameter,  it^  centre  ijeing  situated  a  abort  Inch 
(seven^lghthfl  of  an  Inch)  vertically  above  the  middle  of  the  meatus.  AC  the  lower  nnargtn 
of  this  trephine  bole  a  probe  can  be  insinuated  between  the  dura  and  1>pne  and  made  to 
search  Ihe  whole  of  the  anterior  surface  of  the  petroua.  c.  Trephine  opening  for  exposing 
tbe  mastoid  antrum,  a  quarter  of  an  inch  in  diameter,  and  half  an  inch  behind  ami  a  quarter 
of  sn  inch  above  the  centre  of  tbe  meatus:  or  a  quarter  of  an  inch  above  the  centre  of  tt»e 
meatus  and  a  quarter  of  an  inch  ttehind  its  posterior  border.  Tbe  trephine  should  bs 
dlnsoted  Inwards  and  slightly  downwards  snd  forwards.  When  a  superficial  dise  of  boos  has 
been  removed  It  Is  well  to  repeat  the  op>eration  with  the  gouge.  A  larger  trephine  may 
with  advantage  be  employed,  especially  in  adults  rf.  Trephine  opening  for  temporo^>he- 
noldal  abscess,  half  an  Inch  in  diameter.  Bittiatlon  recommended  by  Barker,  one  inch  and  a 
quarter  behind  and  one  tncli  and  a  quarter  alwve  centre  of  meatus.  The  needle  of  the  as* 
pirator  is  to  be  directed  at  llrtt  inwards  and  a  little  downwards  and  forwards.  Birmingham 
prefers  one  and  three-fourths  of  an  inch  at)ove  in  order  to  avoid  the  lateral  sinus.  «,  Tt^ 
phine  opening  for  cerebellar  abscess  half  an  inch  in  diameter  and  one  Inch  and  a  half  bsh 
hlnd  and  a  quarter  of  an  Inch  below  ihe  centre  of  the  meatus.  Birmingham  prefers  two 
iBtihss  behind  and  one  inch  below  to  avoid  tbe  occipital  artery.  Tbe  anterior  border  of  the 
trsphtnsi  should  be  just  under  cover  of  the  posterior  border  of  the  mastoid  proceso.  The 
drawing  shows  that  a  trephine  hole  made  In  this  situation  is  far  away  from  the  lateral 
sinus,  and  that  the  trocar  and  cannula  of  the  aspirator.  If  directed  forwards,  inwarda,  and 
upwards,  would  hit  an  ahsoesa  oocupylng  tbe  anterior  pnrt  of  the  lateral  lobe  of  the  oerebel- 
huh,  which  Is  the  usual  site  of  oollsctioo  of  pus  in  this  part  or  the  brain. 
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of  the  pus  ia  quickly  followed  by  obliteration  of  the  cavity 
Derely  by  expanaion  of  the  brain  about  it.  In  slowly  developing  and 
i  chfonie  obecesaes  increased  intraerauial  tension  does  not  facilitate 
:  of  the  absoees  cavity,  and  as  the  remaining  pus  and  that 
gndually  produced  from  the  limiting  membi^ane  disappears  through 
drajnhiig^  the  abscess  walls  fall  together,  and  the  gap  heals  by  the 
loBBMiioii  of  granulation  tissue.     As  these  granulations  develop  from 

Rwliam,  when  the  reparative  process  reaches  the  surface  it  unites 
anchors  the  pia  to  the  cortical  cicatrix.  Macewen  has  shown 
tiia  physical  after-effect  of  this  is  akin  in  its  physiological  result 
iom  Mow  applied  to  the  cranium.  It  is  apt  to  cause  unconscious- 
aeflB,  ganerally  of  brief  duration,  which  may,  however,  recur  fre- 
qQBliflj  sad  be  accompanied  by  the  development  of  a  more  or  less  ex- 
•Mf^phalitis.  He  thinks  also  that  this  cerebral  irritation 
,  to  epilej>tic  fits,  although  no  instances  following  operation 
lor  eembtal  abeeess  are  recorded  so  far  as  I  can  determine. 

Not  infrequently  convalescence  after  operation  for  brain  abscess 
cme,  and  measurea  contributing  to  bettering  of  the  patient's 
t^niitritioii  must  be  pushed  vigorously. 
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Superior  Acute  Folioenceplialitis. 

(Nuclear  Ophthalmoplegia.) 

This  affection  is  a  form  of  ophthalmoplegia  dependent  upon  an 
acute  hemorrhagic  inflammation  of  the  central  gray  matter  in  the 
floor  of  the  third  ventricle  and  the  aqueduct  of  Sylvius,  and  analo- 
gous to  the  acute  hemorrhagic  form  of  encephalitis.  It  was  first  de- 
scribed by  Wernicke  in  1881.  He  based  the  description  and  the  en- 
deavor to  establish  the  disease  as  a  clinical  entity  on  three  cases  in 
which  after  death,  a  termination  quickly  reached,  acute  hemorrhagic 
inflammatory  destruction  was  found  in  the  gray  matter  around  the 
third  ventricle. 
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Fof  a  nninber  of  yearfi  after  Weruicke  gave  the  description  of  these 
mam  ofasftrratiouB  hj  other  authors  were  very  few,  iu  fa^t  limited  to 
thaae  of  Oayet,  which  had  been  olisened  l)efore  Wernicke's,  and  of 
ThovMen.  In  the  caees  reported  hy  these  three  atithora  it  was  pointed 
€nk  tlyd  the  disease  seemed  to  have  but  one  catiBation— alcoholiam^ 
flod  one  termiiuition — de>ath.  It  may  be  remarked  also  that  the  cases 
wmm  aU  reported  by  German  observers*  These  facts  would  indicate 
llial  the  disease  is  a  very  uncommon  one*  Latterly  other  cases  have 
been  reported  which,  although  they  do  not  be8i>eak  the  more  frequent 
ooeureiiee  of  the  affection,  show  that  the  original  chiiiuB  in  regard 
to  the  geDeais  and  termination  of  the  disease  ai^e  without  foundation. 
Beports  of  cases  made  by  Uthoff»  Salomonsohu,  W(*lfe,  and  others 
■how  that  the  disease  may  occur  in  those  who  are  abstainci-s  from 
akobol,  while  the  report  of  the  latter,  as  well  an  those  of  Thomsen^ 
of  Werner,  of  Boedeker,  and  of  Hennheiser  show  tliat  the  tlisease 
ma^  lenninate  in  complete  recovery.  A  recent  writer,  Jacobaus, 
would  have  us  believe  that  the  disease  is  a  complication  of  alcoholic 
pol^iiearitis.  Granting  that  this  is  not  only  p*:*ssible  but  that  it  does 
occur,  it  is  impossible  t<D  thus  dispose  of  the  causation  of 


It  would  now  seem  to  be  quite  well  established  that  next  to 
chronic  alcoholism  the  same  acute  infectious  process  that  causes  the 
fo^  of  acote  hemorrhagic  encephalitis  i>reviou8ly  described  causes 
Qm  form  also,  viz.,  influenza.  It  occurs  also  after  pneumonia  and 
di]ihtheria.  These  two  diseases,  therefore,  differ  only  in  the  location 
I  their  imtholt^ical  process  and  in  their  course  and  termination,  not 

thudr  causation, 

la  addition  to  these  it  has  been  oliserved  after  sulphuric-acid  poi- 
■omiig.  in  poisoning  by  lead  and  by  oxide  of  carbon.  In  one  case 
liia  otdy  attributable  cause  was  a  severe  fright. 

Symptoms. 

^^^fllthougb  the  onset  of  the  disease  is  usually  unheralded,  there 
^^^^  be  such  premonitory  symptoms  as  occasional  attacks  of  vertigo, 
^-peeoltar  aeasations  in  the  extremities,  diplopia  or  other  disturbance 
of  viaioiiy  headache  and  uncertainty  of  gait— symptoms  which  iudi- 
fortn  of  intoxication.  Or  the  first  symptoms  may  be,  and 
T  are,  in  alcoholic  j^atients,  stupidity,  somnolency,  mental 
lOD,  delirium;  in  fact,  the  mental  symptoms  may  be  those  at- 
Imfing  an  attack  of  delirium  tremens.  Stiffness  of  the  neck,  vomit- 
ing, alight  elcTation  of  temperature,  although  the  disease  is  a  fever- 
may  precede  the  paralytic  sj  mptoms  for  a  short  time,  but 
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generally  within  three  or  four  days  some  ptosis,  fixed  position  of  one 
or  both  eyeballs  J  or  inteiiial  dnviatiun  due  to  paralysis  of  the  estem?tl 
musclen  of  the  eyes  iiidieates  the  l^eginning  of  a  progressive  external 
ophthalmoplegia  which  within  a  nhort  time  becnujes  complete  on  Imtb 
sides*  The  internal  muscles  are  but  slightly  atfeetetl  if  at  all,  and 
the  levator  pal[>ebne  muscle  is  unaffected,  Asswiated  with  this 
there  are  generally  symptoms  of  involvement  of  the  second  nen^e,  a 
varying  degree  of  optic  neuritis  and  corresponding  disturbance  of 
vision,  more  or  less  complete  ptosis  and  oplithalmoplegia,  aU hough  it 
must  l>e  mentioned  that  sometimes  single  muscles,  such  as  the  superior 
levator  of  the  eyelid  or  the  sphincter  of  the  puj^il,  may  be  spared*  In 
such  cases  there  will  Ije  no  change  in  the  pupil  and  no  ptosis.  With 
the  ophthalmoscope  there  can  fre(]uently  be  seen  iluriug  the  first  few 
days  of  the  disease  numerous  |>unctate  hemorrhages  and  capillary  ex- 
travasations around  the  papilhe,  and  congestion  o(  the  veins  in  the 
zone  about  the  macula*  When  the  ptosis  is  but  partial  there  is  still 
ability  to  close  the  eyes,  but  efforts  to  stjueeze  the  eyelids  tightly 
together  are  without  residt*  Rarely  have  symptoms  pointing  t«»  in- 
volvement of  the  seventh  nerve  been  noticed.  Yet  diplegia  fac*ialis 
was  a  pnmounced  symijtom  in  the  case  reported  by  Wolfe,  and  ; 
of  the  seventh  nerve  on  one  side  is  recorded  by  Jacobaus. 

Disturbance  of  gait  varying  irom  slight  incoordination  to  one 
reeling  and  uncertain  as  to  sugge^st  cerebellar  ataxia,  aud  also  incretis- 
ing  weakness  of  the  extremities  with  diminished  or  absent  reflexes 
occur  coiucidently  with,  or  before,  the  ophthalmoj^legia.  In  one  case 
this  mot< »r  weakness  was  so  iirrmouuced  on  one  side  of  the  btxiy  as  to 
constitute  distinct  hemiplegia  (Gayet).  In  sfime  cases  there  are  dis- 
turbances of  speech,  particularly  if  there  be  any  [paralysis  of  the 
seventh  nerve  and  of  tlit^  extremities. 

The  partial  or  complete  ptosis,  the  internal  convergence  or  fixed- 
ness of  the  eyeballs,  and  the  whimi>eriug,  jiathetic,  facial  expression 
go  tf)  make  a  striking  api>earance.  Usually  the  sensory  sphere 
mains  unaffected.  As  has  l>een  said,  if  the  disease  follows  infection 
there  may  l)e  in  the  beginning  a  variable  degree  of  fever,  but  in  the 
cases  attending  chronic  alcoholism  the  temperature  is  often  subnor 
mal.  The  pulse  is  small,  frequent,  and  graduallv  grows  more  feeble^l 
The  restlessness  of  the  delirious,  incoherent  patient  is  superseded  by 
a  stuporous,  comatose  condition,  in  which  he  succumbs  aa  a  rule  be- 
fore the  end  of  the  second  week.  In  the  l)eginning»  when  the  patient 
is  in  the  stuporous,  somnolent  condition,  he  can  be  aroused  with  great 
difficulty,  and  possibly  ha  may  answer  intelligently,  but  he  imme- 
diately relapses  into  stupor.  In  the  cases  that  have  terminated  in  re- 
covery the  symptoms  never  reached  the  more  profound  stage,  and  the 
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fof  recovery  was  gradual  after  the  symptoms  had  lasted  from 

t  Id  tWD  weeks.  An  observation  of  Gayet  shows  that  the  disease 
may  Isst  fleTeral  months;  it  is  then  properly  referred  to  as  subaente. 
It  amy,  iiidi^»  beeome  chronic.  This  condition  may  be  de8eril)ed 
wm  superior  chronic  polioencephalitis.  Then  the  clinical  picture  is 
I  oUier  than  that  described  by  HutehiDson  and  Graefe  as  chronic 
I  ophthalmoplegia.  It  should  be  stated  that  this  observa- 
I  IS  iLDiqae* 

Jjt  hMB  been  remarked  that  the  psychical  manifestations  in  the  cases 
9  to  alcohol  are  very  similar  to  those  so  common  to  alcoholic  jxily- 
itift.  Il  is  natural  to  iufer  that  the  c^use  of  snch  psychical  per- 
IIOQ  is  not  the  lesion  of  the  gray  matter  around  the  third  ventricle, 
Inl  Ibe  complicating  cortical  changes  of  an  unknown  nature.  To  this 
tiMef  must  likewise  be  attributed  anomalies  of  seDsation,  disturbances 
of  the  reflexes,  and  other  inconstivnt  manifestations. 


MoBBH)  Anatomy  anb  Pathology* 


EOd  natopiy,  cross  section  tli  rough  the  brain  ganglia  reveals  the 
in  substaaee  around  the  walls  of  the  third  ventricle  for  a  variable 
huicd  to  be  of  a  dark  rose-red  color,  of  softened  consistence,  aud 
Ito  mmt  cif  numerous  jiunctate  hemorrhages  and  hemorrhagic  extra- 
In  isome  cases  the  inUamiiiatory  manifestations  are  not 
oaiTOwly  to  the  gray  matter  of  the  third  ventricle.     In  one 
of  Wernicke's  cases  small  hemorrhages  and  hemorrhagic  foci  were 
io  the  posterior  quadrigemiual  body,  and  in  one  of  Thomsen's 
chamges  existed  in  the  body  of  the  coriM:)ra  quadrigemina  and 
m  tbe  posterior  commissure.     Microscopically  the  hemorrhages  are 
WBBa  to  beeonfined  principally  to  the  vessel  walls,  with  here  and  there 
ertravasatioDs.     The  small  blood-vessels  and  capillaries  are 
and   overfilled*  and  around  them  there    is  an   increased 
of  gniDular  and  spindle  cells.     These  changes  are  usually 
to  the  immediate  environs  of  the  third  ventricle  and  may  be 
taieed  into  the  gray  matter  of  tbe  aqueduct  as  far  as  the  floor  of  the 
faoilh  ventricle.     If  there  be  more  extensive  involvement  other  symp- 
tDOMi  indiaitive  of  destruction  of  nuclei  situated  in  the  diseased  areas 
wOl  be  aiipi»radded.     The  blood-vessels  in  other  parts  of  the  brain 
tbmid  in  an  apparently  healthy  condition,  but  more  often 
are  tbe  aeat  of  degeneration. 
Thc^  pathology  of  this  affection  does  not  difler  from  that  of  acute 
bagic  encephalitis. 
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Treatment. 

The  general  measures  to  be  adopted  Id  the  treatment  are  the  same 
as  for  tlie  form  of  eoceplialitis  jjievioiisly  cimsidered*  It  is  only  in 
the  cases  foUowiiig  infliienzii  and  other  infections  processes  that  any 
hope  of  recovery  can  be  held  out.  And  in  those  it  is  not  iKJssible  to 
say  how  much  treatment  contributes  to  that  end.  An  iiiHidious  onset, 
subacute  course,  and  the  absence  of  subnormal  temperature  are  symp- 
toms that  point  to  a  favorable  outcome;  just  as  an  abrupt  onset,  bizarre 
coui-HO,  Bubuormal  tempoi*ature,  even  without  an  alcoholic  hiRtorj 
(which  always  predicates  ilissolution),  indicate  a  most  tp^ave  pri>gno8iB. 


Acute  Polioencephalitis  Inferior  and  Polioencephalo- 

myelitis. 

Before  dismitfsing  the  sobject  of  acute  polioencephalitis  it  is  neo- 
essarj  to  devote  a  few  paragraphs  to  the  mention  of  a  similar  inflam- 
matory process  in  other  parts  of  the  central  nervous  system,  It  has 
been  said  above  that  the  pathologic-al  procf^ss  in  acute  superior  polioen- 
c^phabtis  do*>s  not  always  c<^ufine  itself  to  the  gray  matter  around 
the  third  ventricle;  it  may  extend  in  the  same  substaoce  beyond  the 
miiieduct  of  Sylvius  to  the  fourth  ventricle,  and  even  into  the  cord. 
The  clinical  picture  will  vary,  depending  upon  the  level  of  the  lesion 
and  ui»on  involvement  of  the  groups  of  ganglionic  c^lls  which  are  the 
nuclei  of  origin  of  the  cranial  nerves.  We  have  seen  that  when  the 
lesion  is  contined  to  the  gray  matter  of  the  third  ventricle^  the  third, 
fourth  and  sixth  nerves  are  involved.  The  pathological  condition  re- 
sulting is  known  as  iwlioeocephalitis  superior,  which  causes  a  pro- 
gressive external  ophthalmoplegia,  whereas  when  the  inflammatory 
process  extends  caudad  to  involve  the  nuclei  of  origin  of  the  tenth  and 
twelfth  neiTes  the  condition  is  called  j>olioencephaliti8  inferior.  These 
tvvfi  conditions  not  infrequently  exist  together  and  the  cases  which  have 
been  reported  show  that  they  sometimes  follow  intlueuza.  The  clinical 
syndrome  of  the  affection  in  that  of  superior  polioencephalitis  plus 
bulbar  symptoniH.  It  is  only  recently  that  these  cases  have  been 
properly  interpreted*  When  polioencephalitis  sui^erior  and  inferior 
liave  existe^l  together  the  prognosis  has  been  considered  uneqtuvo- 
cally  bad,  but  reports  of  cases  of  recovery  by  Uthoflf  and  Oppenheim 
and  probably  also  one  by  Gayet  have  overthrown  that  dictum.  When 
the  disease  is  confined  to  the  medulla  oblongata  it  is  known  as  poUo- 
niyelitis  hulbi  and  it  is  considered  briefly  under  that  heading.  When 
the  infl;immation  constitutes  not  only  polioencephalitis  superior  and 
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inferior  but  poliomyelitis  as  well,  the  name  poliencephalomjelitis  or 
pnUoeooephalom jeliti»  is  given  to  it,  A  much  larger  numlier  of  siiela 
mmm  are  to  be  fouod  in  the  litemture  than  cases  of  polioencephalitis 
nporior  or  poliomyelitis  bulbi  alone. 

Thtis  we  see  that  inllammatioD  of  the  gray  matter  of  the  oentral 
^KViOlift  Bystem  may  be  localized  in  the  cortical  gray  matter,  acuta 
^BiBorTliagic  encephalitis;  in  the  gi^ay  matter  snrrouuding  the  third 
^BMltrieto  and  the  a<|uedact,  superior  hemorrhagic  polioencephalitiB; 
in  the  gray  matter  surrounding  the  floor  of  the  fourth  ventricle,  in- 
ferior bemorrhagic  polioencephalitis;  in  the  central  gmy  matter  of 
the  spinal  cord,  |)<>liomyelitiB.     Furthermore,  the  morbid  anatomical 
t  found  iu  ail  these  conditions  are  very  similar  and  they  may  be 
1  oAen  are  immediate  secjuences  of  infectious  disease.     With  one 
splioiit  superior  polioence]>halitis,    the  most  common  cause   of 
vkicli  is  alcohol,  the  etiology  of  these  diseases  is  the  same  in  every 
particular.     They  all  occur  most  frerpieotly  in  the  young  and  in  the 
vake  of  acute  diseaaee;  and  the  clinical  course  of  the  various  coodi- 
tiooa  doea  mit  differ  very  materially.     Cases  of  inferior  polioeuceph- 
alitia  and  polioencephalomyelitis  are  apt  to  run  a  somewhat  more 
ittbacttto  course  than  those  of  superior  polioencephalitis,  but  to  this 
fvla  there  are  the   most  striking   exceptions.     Such  a  one  has  re- 
ly been  reiwi-ted  by  Dinkier.     The  case  was  that  of  a  five-year- 
rliild»  who  developed,  after  a  fall  on  the  head  two  and  a  half  years 
Ijt  symptoms  of  motor  unrest,  deterioration  of  mental  facul- 
irbaiioe  of  speech,  and  attacks  of  headache  and  vomiting, 
I  suddenly  there  occurred  without  warning,  high  fever  and  coma 
by  death  within  forty-eight  hours.     On  examination  of  the 
I  nerrous  system  the  typical  lesions  of  inferior  i)olioencephalitis, 
orbeitert  polioencephalomyelitis,  as  the  extravasation  involved  the 
jr  gray  matter  of  the  cord»  were  found,    The  extravasations  were 
capalW  in  the  nuclei  of  the  eight  lower  ]mii*s  of  cranial  nerves  and 
i  the  main  confineil  to  the  superficies  of  the  floor  of  the  fourth  ventricle 
\  eentral  canal.     The  hemorrhagic  conditions  were  very  recent  and 
and  they  had  so  quickly  overwhelmed  the  vital  resistance  that 
palieni  anccumbed  within  a  few  hours, 

PoUoeni*ephalitis  superior  and  inferior  and  poliomyelitis  anterior 

iy  oeeiir  simultaneously  and  l)e  the  single  pathological  expression 

the  aame  cause,  and  terminate  in  death.     Such  a  case  following 

baa  been  note<1  by  Gtildflam.     Another  case  of  similar  symp- 

;  but  of  unknown  origin  terminating  in  recovery  has  been  recorded 

the  same  obeerver. 

1m  caoofl   of  inferior  polioencephalitis   thf^   external   niuseles   of 
^e  are  first  involved,  and   there   soon   follows   paralysis  of  a 
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muscle  or  group  of  muscles  of  the  extremities  which  bespeaks  involve- 
ment of  certain  ganglionic  cells  in  the  anterior  comu.  This  paralysis 
in  an  extremity  is  followed  by  atrophy  in  a  way  characteristic  of  an- 
terior x>oliomyelitis.  The  symptoms  which  indicate  involvement  of 
the  spinal  cord  may  precede  those  indicative  of  lesion  in  the  oblongata, 
such  as  paresis  of  the  tongue,  of  the  seventh  nerve,  defective  innerva- 
tion, and  diminution  of  the  reflex  irritability  of  the  soft  palate,  diffi- 
culty of  swallowing,  and  possibly  attacks  of  dyspnoea,  tachycardia, 
with  elevation  of  temperature,  symptoms  which  postulate  affection  of 
the  nuclei  of  the  seventh,  tenth,  eleventh,  and  twelfth  cranial  nerves, 
or  the  spinal  symptoms  may  follow  them. 

Although  recovery  may  occur  in  these  cases  (Goldflam),  yet  the 
prognosis  must  always  be  a  doubtful  one.  That  the  appearance  of 
bulbar  symptoms  in  this  subacute  form  is  not  the  signal  for  an  abso- 
lutely bad  prognosis,  as  was  contended  by  Guinon  and  Parmentier,  is 
shown  by  more  than  one  report  of  recovery  after  pronounced  bulbar 
symptoms  had  existed  for  some  time.  As  has  been  emphasized  by 
Oppenheim,  the  symptoms  of  great  gravity  which  predicate  early 
dissolution  are  those  indicative  of  involvement  of  the  white  mat- 
ter. 

The  morbid  changes  in  polioencephalitis  inferior  do  not  differ  in 
nature  from  those  of  the  superior  form,  with  which  they  are  often  as- 
sociated. Very  often,  in  addition  to  the  hemorrhagic  inflammation 
and  extravasations  around  the  nuclei  of  the  central  gray  matter,  other 
structures  which  are  not  usually  considered  a  part  of  the  central  gray 
matter  are  involved,  such  for  instance  as  the  nucleus  of  the  facial,  the 
substantia  gelatinosa,  the  ascending  root  of  the  fifth,  all  of  which 
were  involved  in  a  case  studied  by  Kaiser.  It  is  probable,  in 
cases  in  which  there  is  inflammatory  affection  of  the  white  matter, 
that  it  is  an  expression  of  the  severity  and  duration  of  the  lesion, 
the  same  as  affection  of  the  white  matter  of  the  spinal  cord  in 
cases  of  acute  poliomyelitis  indicates  profound  and  continued  inflam- 
mation. 

Whether  or  not  a  chronic  form  of  encephalitis  exists  which  we 
are  incapable  of  recognizing  microscopically  or  macroscopically  it  is 
as  yet  impossible  to  say.  It  suffices  in  this  connection  to  remark 
that  the  clinical  picture  of  polioencephalomyelitis  has  been  seen  in  a 
number  of  cases  in  which  no  anatomical  basis  or  foundation  could 
be  established  after  death,  a  termination  which  some  of  the  cases 
is  reached.  This  subject  is  considered  at  some  length  under  the 
caption.  Asthenic  Bulbar  Paralysis. 
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Syphilitic  Encephalitis, 


^^^^mhin  the  term  brain  syphilis  m  used,  it  im|>lie8  iieaFly  always 

^^^^ililic  fliaease  of  tlie  membraDes.  of  the  Vilood-vessels,  of  the  siib- 

iteiioe  of  the  braiu^  or  of  the  cranial  Derves  Id  their  iiiti^aeraniii.1 

esliiiit.     Altliough  fr6<[ueiitly  two  or  all  of  these  conditions  occur  si» 

lUBly  and  constitute  one  disease,  it  has  been  considered  most 

to  tntiit  Uiese  conditions  in  the  sections  devoted  to  each  re- 

^»crti^@  mibject,  instead  of  groiipini^  them  under  the  one  title  of  syph- 

Um  of  the  ni^n'ons  system.     Syiihilis  of  the  brain,  in  the  limited 

>  of  the  tenii»  includes  only  pimraa  of  the  brain  substance  (which 

m1  in  the  article  on  Tumors  of  the  Brain),  and  diffuse  and 

ribed  wyphilitic  encephalitis. 

Bvphilitic  encephalitis  consists  really  of  the  occurrence  of 

( gmtimatotm  formations  in  the  gray  and  w^hite  sulistanceof  the 

ibtal  '    --  -  *  lieres,  particularly  in  the  gray,  more  rarely  in  other 

I  of  I  .  u,  and  entirely  divorced  from  meningitis  and  meningo* 
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encephalitis.  The  starting-point  of  the  syphilitic  formation  is  the 
tela  choroidea  and  the  blood-vessels.  The  new  formation  consists  of 
a  diffuse  round-cell  infiltration,  with  proliferation  of  connective-tissue 
cells  with  new  vascularization.  This  undergoes  retrograde  changes, 
hyaline  degeneration  of  the  vessels,  and  caseation  of  the  mass  simi- 
lar to  those  of  gumma.  In  the  circumscribed  form  of  syphilitic 
encephalitis,  the  newly  formed  masses  of  sclerosed  tissue  are  dis- 
tinctly limited  and  disseminated,  like  islets  of  multiple  sclerosis,  but 
differing  from  them,  insomuch  as  they  have  a  predilection  for  the 
surface  of  the  hemispheres  and  a  tendency  for  the  mass  to  undergo 
fatty  metamorphosis.  Histologically,  these  little  patches  differ  from 
the  diffuse  variety  by  the  relative  preponderance  of  connective  tissue, 
by  the  comparative  absence  of  blood-vessels,  and  by  the  hard,  resis- 
tant feel.  Naturally  they  produce  destruction  of  the  tissue  areas  in 
which  they  develop,  as  well  as  vascular  and  connective-tissue  cell  reac- 
tion. This  gives  the  patches  and  their  immediate  environment  a 
striking  but  not  a  characteristic  appearance — grayish-white  or  yellow 
in  the  centre,  and  grayish-red  towards  the  periphery.  It  is  more 
than  probable  that  in  some  instances  these  lesions  have  been  de- 
scribed under  disseminated  insular  sclerosis  (which  see).  To  quote 
one  instance  in  support  of  this  statement :  Du  Cazal  rexKirts  a  case 
in  which  such  manifestations  of  brain  syphilis  as  headache  and  at- 
tacks of  epilepsy  came  on  four  months  after  infection.  They  yielded 
readily  to  antiluetic  treatment.  The  time  of  occurrence  of  these  le- 
sions, computed  from  the  time  of  luetic  infection,  is  very  much 
shorter  than  was  formerly  supposed.  When  the  manifestations  of 
syphilis  were  classified  on  a  temporal  basis  into  primary,  secondary, 
and  tertiary,  it  was  customary  to  state  that  these  encephalitic  lesions, 
like  other  forms  of  brain  syphilis,  were  late  tertiary  manifestations. 
Such  a  contention  is  entirely  untenable,  and  is  claimed  at  the  present 
time  by  but  very  few.  At  least  one-half  of  the  cases  occur  within  the 
first  three  years  after  infection.  In  the  experience  of  Braus,  forty- 
four  per  cent,  of  brain  syphilis  occurs  within  the  first  year;  and 
Mauriac  states  that  forty -three  per  cent,  of  cerebrospinal  syphilis  oc- 
curs within  the  first  two  years. 

In  addition  to  this  variety,  there  are  a  few  cases,  recently  de- 
scribed, which  seem  to  show  that  there  is  a  true  syphilitic  encepha- 
litis analogous  to  syphilitic  myelitis.  These  cases  wiU  be  referred  to 
later. 

Symptoms. 

The  symptoms  of  syphilitic  encephalitis  do  not  constitute  an  in- 
dividual complex.    It  is  for  this  reason  that  we  refer  to  the  subject  in 
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the  briefest  possible  maimer.  In  the  diffuse  form  the  symptoms  will 
depend  very  lai^ely  on  the  seat  or  location  of  the  pathological  proc- 
ess, and  to  a  much  less  extent  on  the  size.  If  the  lesion  is  of  the 
brain  substance  around  the  central  lii^sure,  motor  irritation  sj^'mptoms, 
aa  twitchiugH,  epileptiform  attticks,  or  monoplegia  (i^artial  or  transi- 

Ltory),  aphasia,  etc.,  will  be  the  predominant  symptoms.     In  short,  the 
rmjitoms  of  this  form  of  brain  syphilis  do  not  differ  materially  from 
thoae  of  giumna  or  other  tumors  of  the  brain,  except  by  the  relative  se- 
verity of  the  irritation  symptomt?,  the  alisenee  of  pressure  symptoms, 
and  the  frequency  and  severity  of  mental  symptoms.     It  is  the  lesion, 
in  all  probability,  that  is  most  often  the  organic  basis  for  syphilitic 
epilepsy,  although  meningoeBcephalitis  syphilitica,  when  of  the  motor 
convexity,  and  cicati-ieial  tissue  at  the  site  of  resorlied  previous  gum- 
matous formation  and  deposit,  are  frequently  the  anatomical  lesions 
of  syphilitic  ei>ilepsy.      I  spe^k  now  of  the  epilepsy  of  ac(iuired 
and  nut  of  inherited  syphilis.     The  epilepsy  of  congenital  syphilis 
ly  be  the  expression  of  some  dyscrasic  condition  or  of  an  inherited 
'gummatous  process  in  the  cortex  or  the  meninges. 

Some  of  the  peculiarities  of  sypiiilitic  epilepsy  must  be  referred  to 

here,  although  they  will  be  considered  in  greater  detail  in  the  chapter 

devot^l  to  epilepsy.     In  a  general  way,  it  may  be  said  that  epilepsy 

which  develops  after  well-advanced  maturity,  after  tlie  end  of  the 

Httbird  decade  of  life,  w^ithout  history  of  trauma  or  neuropathic  heri- 

^■l^^,  in  a  temperate  individual,  even  though  a  statement  of  an  initial 

^BBsion  cannot  be  elicited,  and  tlie  ocmirrence  of  secondary  manifesta- 

tions  is  denied,  is  almost  always  of  syphilitic  origin.     If  the  primary 

lesion  or  secondary  manifestations  of  syphilis  can  l>e  established  in 

Buch  a  case,  the  luetic  origin  of  the  epilepsy  is  beyond  caril,  and  the 

disease  should  be  treated  from  that  standpoint. 

It  is  usually  taught  that  syphilitic  epilepsy  is  partial  or  Jackson- 
ian,  and  such  teachings  are  in  large  measure  true.  The  labors  of 
Fournier,  of  Kowalewsky,  and  of  others,  have  shown  that  oftentimes 
the  clinical  manifestations  of  syphilitic  epilepsy  are  not  deteetably 
different  from  those  of  true  epilepsy,  that  is,  so-called  idio]>atliic  epi- 
lepsy existing  from  early  youth.  The  last-named  writer  l>elieve8 
Kiliat  the  attacks  of  epilepsy  will  be  cortical  or  Jacksonian  wlien  the 
lyphilitic  process  causing  it  is  an  isolated  gumma,  irregular  gum- 
matous process,  or  scar  left  after  the  absorption  of  j>rerious  exuda- 
tion. When  the  epilepsy  manifests  itself  as  idiopathic,  or,  as  he 
caUs  it,  **  medullary"  epilepsy,  it  is  due  to  the  influence  of  infection 
of  the  organism  by  the  contagion  of  syphilis.  Be  this  as  it  may, 
|4here  are  certain  symptoms  associated  with  syphilitic  epilepsy  which 
*  suggestive  enough  to  warrant  putting  the  patient  on  vigorous  an- 
VoL.  X.— 8 
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tisyphilitic  treatment.  The  most  imx)ortant  of  these,  aside  from  the 
general  facts  mentioned  above,  is  the  occurrence  of  partial  epilepsy 
with  considerable  preservation  of  consciousness.  That  is,  a  leg,  or 
an  arm,  or  some  other  part  may  become  convulsed,  with  or  with- 
out preceding  sensory  aura,  and  yet  the  patient  suffers  only  a  slight 
obscuration  of  consciousness.  If  a  history  of  such  attacks  be  ob- 
tained, and  the  patient  at  the  time  of  the  examination  has  attacks 
with  complete  loss  of  consciousness,  suspicion  of  the  syphilitic  ori- 
gin of  the  disease  should  be  aroused.  Another  important  symptom 
is  the  condition  of  the  patient,  both  in  mind  and  body,  between  the 
convulsive  attacks.  In  syphilitic  epilepsy  the  patient  is  not  free  from 
symptoms,  such  as  headache,  depression,  lethargy,  bodily  sluggish- 
ness ;  while  the  patient  with  ordinary  epilepsy,  if  not  depressed  from 
bromide  administration,  is  quite  well  between  attacks.  The  paralysis, 
paresis,  monospasms,  or  contractures,  that  often  follow  convulsive  at- 
tacks in  syphilitic  epilepsy,  have  no  particular  diagnostic  value,  except 
that  their  hizarrerie  and  association,  and  the  fact  that  no  other  cause 
can  be  predicated  save  an  anterior  infection,  suggest  syphilis.  These 
symptoms,  however,  merely  signify  some  cortical  destruction,  which 
may  be  due  to  any  neoplasm  other  than  syphilitic.  The  same  may 
be  said  of  nocturnal  attacks — they  have  no  significance  for  or  against 
a  syphilitic  basis  of  the  epilepsy.  If  all  possible  causes  of  epilei)6v 
can  be  eliminated  in  an  adult,  and  if  the  administration  of  antisy- 
philitic  remedies  seems  to  benefit  the  patient,  it  is  certain  that  the 
epilepsy  is  of  a  luetic  nature. 

The  mental  symptoms  of  a  patient  with  syphilitic  encephalitis  are 
a  very  variable  quantity.  In  one  instance  the  striking  symptom 
may  be  such  a  progressive  weakness  of  all  of  the  mental  faculties 
as  to  constitute  dementia ;  while  in  another  the  prominent  shortcom- 
ing may  be  defective  inhibition,  which  reveals  itself  by  moral  miscon- 
duct, misdemeanors,  and  crimes.  Occasionally,  meningoencephalitis 
syphilitica  may  almost  exactly  simulate  the  symptoms  of  general  par- 
esis. Not  infrequently  acute  maniacal  outbursts  or  continued  mania 
may  be  the  form  which  the  mental  disorder  takes.  The  rapidity  with 
which  the  mental  symptoms  change  is  noted  as  characteristic.  In 
many  cases  there  are  no  suggestive  subjective  complaints  and  no 
characteristic  objective  phenomena.  The  diagnosis  must  be  made  by 
exclusion. 

Disseminated,  circumscribed  syphilitic  encephalitis,  such  as  is 
described  by  Charcot  and  Gorabault,  does  not  cause  a  symptom  com- 
plex which  can  be  diagnosticated  as  syphilitic.  Its  occurrence  is 
rare,  and  then  almost  always  in  children  with  hereditary  syphilis.  In 
some  cases,  no  doubt,  it  produces  the  cerebral  type  of  disseminated 
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insular  sclerosis,  but  even  then  tlie  sypLilitic  nature  of  the  disease 
can  only  be  suspected  by  reason  of  a  history  of  previous  infection 
and  secondary  manifestations,  or  of  the  presence  of  other  more  un- 
erring  syphilitic  accompaniments. 
WM      a  form  of  acute  brain  softening  of  inflammatory  origin,  which 
occurs  independently  of  disease  of  the  blood-vessels,  and  which  is 
due  to  syphilis,  has  been  describeil  by  Jiirgens,  Oppenheim,  Keller, 
ei  aL     Id  the  cases  they  describe  the  symptoms  were  those  of  throm- 
botic hemiiilegia;  in  the  ease  of  Keller  the  symptoms  were  typically 
those  of  thrombosis  of  the  basilar  artery,  yet  after  death  the  patho- 
logical changes  were  confined  to  foci  of  inflammatory  softening  in 
two  separate  areas  of  the  pons,  the  blood-vessels  being  free  from  de- 
generative disease.     In  Jiirgens*  case  the  apoplectic  attack,  hemiiile- 
gia,  and  coma  came  on  w^hile  the  patient  was  in  the  secondary  stage  of 
■     flyphihs.     These  cases  have  notliing  pathognomonic  about  them,  and, 
^Uike  those  in  w^hich  patches  of  sclerosis  develop,  they  can  only  be  sus- 
^kected. 

^r     The  subject  of  syphilis  of  the  nervous  system  leads  me  to  say  a 
^Pword  about  the  classification  of  nervous  diseases,  for,  although  it  may 
seem  at  first  sight  not  in  keeping,  it  is  entirely  apropos.     The  pres- 
ident nosology  of  the  diseases  of  the  nervous  system  is  a  most  unsatis- 
^factory  one,  and  particularly  l>ecauHe  there  is  no  spirit  of  agreement 
among  writer's.     The  classification  that  has  the  greatest  number  of 
followers  is  the  pathological  one.     We  are  gradually  rece<ling  from 
it,  however,  and  drawing  nearer  tt>  the  only  satisfactory  systematic 
classification   (so  it  seems  to  the  writer),  one  based   on  etiology, 

I  When   nervous    diseases   are  classified   nosologicany,  according  to 
ibeir  causation,  we  sluill  speak  of  infectious  nervout^  diseases,  dia- 
pietic  nervous  diseases,  syphilitic  ner\^ous  diseases,  toxic,  autotoxic, 
b:auinatic  nervous  diseases,  diseases  of  defective  development,  et€. 
Bucb  a  classification  has  already  been  espoused  by  many  latter-day 
wTiters,  and  we  believe  to  an  elucidatory  advantage.     It  is  partitiu- 
Hlarly  the  nen-ons  diseases  due  to  syphilis,  however,  that  have  l>een 
^Mingled  out  for  this  classification,  so  that  to-day  the  expressionn 
^K^pliili^  ^^  ^h®  nervous  system  and  cerebrospinal  syphilis  are  used  in 
every -day  scientific  parlance,  and  this  is  my  reason  for  emphasij^mg 
the  fact  that  the  use  of  such  terms  does  not  carry  with  it  any  patho- 
Hlogical  entity  or  type.     Syphilis  causes  the  vast  majority  of  organic 
^HKVons  diseases  occurring  in  adult  life,  wfiich  are  not  the  result  of 
^BP§  factors — infection  and  defective  development.     If  tlie  truth  of 
this  be  granted,  there  is  no  need  of  a]iology  for  giving  extensive 
apace  to  the  subject.     In  this  treatii^ie  syphilitic  diseases  of  the  brain 
are  not  considered  as  cUnical  entities,  but  are  considered  under  the 
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diseases  which  syphilis  causes:  Syphilitic  memngitis  in  the  sectioQ 
on  Meningitis ;  syphilitic  disease  of  the  blcM^d-vessels  under  Apoplexy ; 
parasy  philitie  corticomeuingeal  diseases  under  General  Paralysift,  cir- 
eiiioseribed  gummata  under  Tuinoi-s,  etc. 

This  shall  not  prevent  ua  from  referring  briefl^^  to  the  various 
forms  of  syphilis  of  the  nervous  system,  and  of  saying  a  few  words 
cDUceruiug  general  etiology  and  pathogenesis. 

Syphilis  of  the  nervous  system  must  be  divided  into  syphilitic 
and  paraByphilitic.  Under  the  former  may  V>e  considered:  Syphilis 
of  the  intracranial  contents,  sypbilis  of  the  intra8i)iijal  contents,  cer*v 
brospinal  syphilis,  and  syphilitic  diseases  of  tlie  nen'e  tninks.  Under 
the  latter,  talies  dorsalis,  general  paralysis,  syphilitic  neurasthenia, 
Hyi*liilitic  ueiindgia,  and  a  form  of  epilepsy*  True  liysteria,  I  l»e- 
lieve,  is  never  of  syphilitic  origin. 

Syphilis  of  the  intracraniid  contents  may  l^  subdivided  into 
syphilis  of  the  meninges,  of  the  brain  Huljstance,  and  of  tlie  blotxl- 
vessels,  it  being  understood  that  any  part  of  the  meningeH  or  any 
constituent  of  the  eneeiibalon  may  Ije  the  seat  of  the  lesion,  and  that 
all  these  conditinns  may  occur  simultaneously.  Syphilis  of  the  iutra- 
spinal  contents  may  be  subdivided  in  exactly  a  similar  way,  with  the 
addition  that  a  form  of  syphilitic  transverse  myelitis  has  been  raised 
by  Erb  and  many  other  writers  to  the  dignity  of  a  separate  disease, 
t<^  which  the  name  syphilitic  spinal  paralysis  has  lieen  given. 

The  term  cerebrospinal  syphilis  is  given  to  a  diffuse  gummatous 
meningoencephalitis  and  meningomyelitis,  the  basilar  portion  (»f  the 
lirain  and  the  upper  part  of  the  sjunal  cord  l^eing  specially  i^redilected 
*is  the  seat  of  the  exudation  and  subsequent  degeneration.  It  is  UHUally 
evidenced  clinically  by  symptoms  of  cranial  nerve  affections,  of  hemi- 
plegia^  of  a  spastic  tyi>e  of  spinal  paralysis,  and  by  one  or  several 
distinct  remissions.     A  history  of  infection  can  usually  be  obtained. 

The  jioriod  of  time  that  elai>ses  l>etw^eeu  syphilitic  infection  and 
exudative  manifestations  of  syphilis  in  the  nervous  system  was  for- 
merly th*>ught  to  l>e  much  longer  than  we  now  know  it  to  l>e,  I 
have  alrea^ly  referred  to  this  point,  and  may  again  say  that  the 
liability  to  luetic  nervous  disease  is  immeasurably  greater  during 
the  first  ten  yeai^s  succeeding  infoctiim  than  in  all  tlie  other  yearn  of 
the  infected  person's  life,  and  that  the  liability  during  the  first  five 
years  after  infection  is  much  greater  than  during  the  next  five. 

The  proportion  of  cases  of  syphilis  that  are  followed  by  symp- 
toms  indicative  of  lesion  within  the  skull,  c<mditioned  l>y  the  anterior 
syphilis,  is  very  much  greater  than  syphilr>grnphers  as  a  class  are 
willing  to  admit,  and  gre/iter  than  is  usually  tfiught  in  the  text-books. 
Hjelmann  believes  that  about  twelve  per  cent,  of  all  patients  with  ter- 
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sypiulitic  disease  sliow  symptoms  of  brain  syphilis^  and  Four- 
iiier  pots  the  percentage  much  higher— twenty-one  per  cent.  My 
Dvn  belief  is  that  the  estimate  of  the  former  ^^Tite^  ie  &carcelj^'  high 
tftoqgh*  Th€f  factors  that  predispose  to  luetic  disease  of  the  brain 
solstance*  fallowing  on  previous  infection,  are  the  same  as  those  that 
IniTO  boMi  ennmerated  as  contributing  to  other  forms  of  Byphilis  of 
^tfce  uerroro  system—for  instance,  Hyi>hiUtic  meningitis,  tlie  most  im- 
^Boftaul  of  which  are  excesses  of  all  kinds. 

^m     ABeckkmB  of  the  nervous  system  which  are  attributed  to  syphilis 

^Rbb  of  ml  lea«t  two  very  distinct  pathological  natures— the  exudative 

uml  dageofinftiTe.     It  does  not  follow  that  the  two  are  not  often  com- 

1     biaad^  and,  as  a  matter  of  fa4.*t,  the  exudative  variety  is  generally  fol- 

I     lowed  by  profound  degeneration.     The  degenerative   variety,  how - 

MOT — that  is  degenerative  ab  initio — is  preceded  by  the  ordinary 

of  exudation  and  proliferation;  nor  are  the  lesions  found 

m  denlh  macToscopically  or  microscopically  at  all  characteristic 

A  loetie  process.     The  elaissification  of  the  diseased  states  arising 

and  from  syphilis,  as  s[»ecitic  and  parasyphilitic,  w  hich  includes 

Ihe  first  those  which  are  the  ilirect  result  of  the  i^y  jihilitic  action, 

iiecifie  processes,  and  lesions  of  syphilis,  and  under  the  latter  those 

the  i>roducts  of  the  action  of  the  8y|>ljilis,  but  are  not  of 

nature  is  a  serviceable  one.     In  short,  the  parasyijLilitie  dis- 

I  ars  syphilitic  diseases  whose  anatomical  basis  is  a  degenerative 

froon  the  beginning— such  as  taljes,  general  paresis,  and  some 

of  epilepsy,  and  Fournier  includes  also  a  form  of  neurasthenia 

A&d  byaleiosyphilis. 

Tho  liereditary  parasyiihilitic  disea.se8  are  exclusively  defects  of 

and  what  little  is  known  of  them  is  referred  to  in  the 

im  that  subject. 

Wbisn  tb©  ienn  syphilis  of  the  nervous  system  is  used,  therefore, 

WMj  corer  a  multitude  of  very  tlifferently  k)cnted  pathtjlogical 

and  no  excuse  for  the  use  of  such  a  nomenclature  to  indi- 

a  fmrticular  leision  or  an  imli^ddual  pathological  change  can  be 

pot  forward*     The  only  generic  term  of  this  kind  that  is  warranted 

la  isiilliple  cerebrospinal  syphilis,  which  stands  for  a  diffuse,  wide- 

gmmnatous  meningitis  of  the  brain  and  sjunal  cord.     The 

of  tbe  brain  and  cord  may  lie  invaded,  but  in  all  probability 

lbs  latter  is  seeondary  to  the  former,  and  never  occurs  without  it. 

Mottipla  cerebrospinal  syphilis  constitutes  a  pathological  and  clinical 

waHikj^  and  Ibe  symptomatology  is  that  of  syphilitic  meningitis,  plus 

thai  ol  sypbilitic  enc^ephalitis  and  myelitis,  in  varying  and  constantly 

quaiitaty.    This  subject  is  treated  of  in  the  article  on  Dis- 

ol  Ibe  Meninges  in  the  present  volume. 
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Difhised  Sclerosis  of  the  Brain. 

The  occurrence  of  diffuse  sclerosis  of  the  brain  as  well  as  of  the 
entire  central  nervous  system — using  that  term  in  the  sense  of  its 
derivation,  and  not  in  a  pathological  sense — ^implying  an  increase  in 
the  sustentacular  tissue  of  the  brain,  cannot  be  denied.  What  the 
exact  pathological  process  is  that  goes  on  in  these  cases  we  are  unable 
to  say,  because  the  post-mortem  findings  are  not  the  same  in  all  cases. 
In  some  cases,  the  majority  perhaps,  the  principal  change  is  in  the 
interstitial  tissue,  of  the  nature  of  neuroglia  and  connective-tissue 
proliferation  and  overgrowth,  while  the  ganglion  cells  and  the  nerve 
fibres  are  but  slightly  affected.  In  other  cases  there  are  in  addition 
to  alterations  in  the  blood-vessels  unmistakable  evidences  of  previous 
inflammation  and  such  indicators  of  atrophy  of  the  nerve  substance 
as  the  presence  of  amylaceous  bodies  in  considerable  numbers.  In 
all  cases  there  is  an  increase  in  the  consistence  of  the  brain  or  in 
those  parts  of  it  in  which  the  sclerosis  has  gone  on,  and  in  some 
cases  there  is  diminution  in  size  of  the  brain.  Those  instances  in 
which  the  volume  of  the  brain  is  materially  diminished  are  considered 
by  some  writers  as  forms  of  atrophy  of  the  brain^  but  universal 
atrophy  of  the  brain  occurring  as  a  primary  condition  is  a  pathologi- 
cal rarity ;  and  as  for  those  varieties  of  brain  atrophy  that  are  secon- 
dary to  some  primary  diseases,  they  should  not  be  considered  indi- 
vidually, but  merely  as  an  anatomical  sign  post  of  the  primary  disease. 
The  microscopic  appearance  of  sclerosis  of  the  brain  occurring  after 
chronic  inflammation  and  that  occuning  from  degeneration  without 
inflammation  is  the  same  in  both  instances.  If  attempt  at  distinc- 
tion be  made  between  these  two  conditions,  it  is  that  the  first  is  not 
so  universally  diffuse  as  the  second,  although  it  is  essentially  a  diffuse 
lesion.  Diffuse  sclerosis  of  the  brain  as  a  disease  entity  is  of  ex- 
tremely rare  occurrence.  I  have  had  opportunity  of  observing  but 
one  case.  The  subject  has  been  contributed  to  particularly  by  Erler, 
Berg,  Schmaus,  Buss,  and  Burk,  and  it  is  to  the  articles  by  these 
writers  that  I  am  indebted  for  the  brief  description  herewith  given. 

It  occurs  as  a  terminal  stage  of  other  conditions — for  instance,  in- 
herited syphilis  in  infants,  around  congenital  and  acquired  defects 
such  as  porencephaly  and  spots  of  softening.  It  is  not  at  all  of  these 
latter  forms  that  we  speak,  but  of  widespread  sclerosis  developing  ap- 
parently as  a  primary  condition,  which  is  attended  by  an  increase  of 
the  connective-tissue  support,  not  necessarily  secondary  to  a  diminu- 
tion of  the  nerve  elements,  nor  attended  by  it  in  the  beginning  to  any 
marked  degree. 
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To  Ibe  naked  eye  the  brain  as  it  lies  in  sitii,  after  removal  of  tlie 
caltariam,  seems  in  many  cases  to  be  separated  from  the  dura  by  a 
Bpmce  varying  in  depth  up  to  a  half -inch.  The  brain  preserves  its 
normal  con  tour,  but  may  give  the  appearance  of  being  slightly  flattened 
onliifi  oomrex  surf  ace  of  the  hemispheres;  rarely  is  it  diminished  in 
Its  iBcreased  consistence  is  quickly  apparent  on  removing  it 
the  skull  cavity.  In  some  cases,  on  ntripping  off  the  pia,  this 
win  ba  found  thickened  or  adherent.  When  it  is  detached  the  sulci 
and  fiffiUJBS  may  have  a  normal  appearance,  but  freiinently  they  are 
Bene  widfily  separated  than  normal  and  somewhat  gaping.  After  the 
pia  ia  lexooved  the  hardness  of  the  brain  is  still  more  striking.  It 
does  iio4  alter  its  shajie  or  fluctuate  as  its  x^^^^^^^^  ^^  changed,  nor  on 
liandliia^.  On  cross-section  the  leather-like  eonnistence  resists  the 
knifa,  which  passes  through  it  with  a  creaking  sound.  When  the 
vefEtricles  are  cut  th roughs  particularly  the  lateral,  the  cavities  may 
appear  to  be  enlarged,  but  actually  they  are  rarely  so,  the  appearance 
due  to  the  fixity  of  the  roofs  and  walls. 

The  whiia  8ul)stance  j»  the  principal  seat  of  the  sclertvsis,  which 
may  be  m(»re  ertensive  and  widespread  in  one  hemisphere  than  in  the 
other;  the  cortical  sulmtance  is  generall}^  thinner  than  normal,  and 
tliia  oftim  gives  the  convolutions  an  atrophic  appearance.  In  the 
eaaea  wferreil  to  above  as  occurring  in  young  children  affected  with 
inliatiiad  sypldlis^  the  gray  matter  is  more  distinctly  the  seat  of  the 
aderaaia  and  it  is  sometimes  limited  to  one  or  more  convolutions, 
wfaila  tba  white  substance  is  afl'ected  to  a  ranch  less  degree.  In  these 
caaea  too  the  atrophy  of  the  brain  is  always  very  considerable. 
Ia  acaaa  reported  by  Buss  the  morbid  conditions  were  porencephaly, 
atrophjr  and  induration  of  the  convolutions.  In  Schmaus'  case  also 
Ibarfi  waa  extreme  cerebral  atrophy,  internal  and  external  hydroce]>h- 
alna  and  sclerosis  of  many  gyri,  the  changes  being  confined  prin- 
cipally  to  the  neuroglia. 

There  is  ©very  reason  to  believe  that  diffuse  sclerosis  may  follow 
aflar  acata  non-purulent  encephalitis.  In  such  cases  the  sclerosis 
will  ba  associated  w  ith  vascular  changes,  most  pronounced  in  the  cor- 
tex, and  the  micro9coi>e  will  reveal  the  proliferation  in  the  connective 
hich  goes  on  hand-in-hand  with  the  disappearance  of  nerve 
In  this  CJitegory  I  place  such  cases  as  the  one  reported  by 
and  Brown,  in  which  the  symptoms  were  those  of  infantile 
eerofcfml  palsy,  due  to  acute  non-pumlent  encephalitis.  After  death 
the  rifthi  hemisphere  was  atrophied,  the  kyers  of  the  cortex  were  un- 
reminibeable^  and  the  cortex  itself  was  devoid  of  all  trace  of  nerve 
sliiiptiaray  showing  principally  condensed  neuroglia,  and  post^inflam- 
awftorjT  aclarQeia. 
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The  primary  pathological  condition  in  this  disease  and  in  many 
other  degenerative  diseases  will  not  be  revealed  until  a  more  perfect 
technic  for  the  staining  of  the  neuroglia  shall  have  been  found. 
(How  far  Weigert*s  most  recent  method  accomplishes  this  cannot  yet 
be  said.)  No  further  statements  can  be  made  as  to  the  etiology  of 
diffuse  sclerosis  than  are  implied  in  the  remarks  anent  its  pathology. 
In  one  case  (Striimpell)  chronic  alcoholism  was  the  supposed  cause. 
In  some  a  remote  syphilitic  infection  has  been  mentioned  (Johnston), 
while  in  other  cases  (Wespthal,  Jolly,  and  others)  it  has  develox>ed  in 
connection  with  disseminated  insular  sclerosis,  the  mass  of  diffuse 
sclerosis  blending  with  several  foci.  Leaving  out  the  cases  occurring 
in  syphilitic  infants,  the  disease  is  one  of  adult  and  advanced  life,  it 
often  being  associated  with  sclerotic  changes  in  the  hematopoietic 
organs.  Its  duration  is  as  indefinite  as  its  etiology,  a  case  having 
recently  been  reported  (Burk)  in  which  it  lasted  through  half  a 
century. 

A  sufficient  number  of  cases  are  not  on  record  to  warrant  x>oeitive 
statements  as  to  the  symptomatology.  From  the  nature  and  location 
of  the  lesion,  however,  it  is  plain  that  the  symptoms  are  paralytic 
and  irritation  manifestations  in  the  motor  sphere.  There  may  be 
twitchings  or  tremblings  in  the  extremities,  of  the  character  of  inten- 
tion tremor,  or  there  may  be  attacks,  apoplectiform  and  epileptiform, 
or  spontaneous  and  compulsory  movements.  The  paralytic  manifes- 
tations are  paresis  of  the  extremities,  of  the  seventh  nerve  and  the 
eye  musculature  (rare),  and  in  the  advanced  stages  of  the  disease,  in- 
continence of  urine  and  fseces.  In  addition  to  these  there  are  not 
infrequently  some  hindrance  of  speech  and  difficulty  of  swallowing. 
Psychical  functions  are  occasionally  impaired  early,  but  in  some 
cases  in  which  widespread  sclerosis  was  found  after  death,  disorder 
of  intellect  was  absent  or  of  such  a  slight  degree  as  to  in  no  way  in- 
terfere with  the  patient's  capacity  to  care  for  himself.  In  some  cases 
there  are  slight  sensory  disturbances,  in  the  shax)e  of  a  mild  degree  of 
anaBsthesia,  but  parsesthesiae  have  not  been  reported.  In  many  cases 
there  is  an  increase  of  myotatic  irritability  and  an  exaggeration  of 
tendon  jerks,  but  in  others  the  reflexes  are  lost. 

In  syphilitic  children  the  diagnosis  will  be  suggested  if  in  addi- 
tion to  somatic  evidences  of  that  disease  there  are  mental  shortcom- 
ings, varying  from  slight  psychical  disturbance  up  to  complete  ab- 
sence of  mental  activity,  depending  upon  the  extent  and  progress  of 
the  cerebral  lesion,  in  association  with  some  or  all  of  the  symptoms 
already  given,  such  as  convulsions,  contracture  of  the  extremities, 
increased  myotatic  irritability,  nystagmus,  etc.  The  more  uncom- 
mon symptoms  of  diffuse  sclerosis,  pupillary  changes,  nystagmus. 


Clor,  paralysifl  of  tJie  eye  muaclefi,  and  headache,  may 
all  he  present, 

Notittiig  pertinent  can  be  said  about  the  prognosis  or  treatment  of 
tyMflae^  as  it  is  extremely  improbable  that  the  diagnosis  can  be 
with  any  degree  of  certainty  during  life-  If  it  were  made  the 
tbeimpj  indicated  would  bo  the  administration  of  Huoh  remedies  aa 
Imio  a  deaenfod  reputation  of  being  at  lea^t  inimical  to  prolift^ration 
€if  naortii^lia  and  connective-tissue  overgi-owth,  Buuh  as  silver  and 
the  removal  of  all  conditions  that  eoatrilmte  to  bodily  and 
.  iirilation,  and  the  increase  of  the  patient's  nutrition. 
It  needa  no  special  mention  to  emphasize  what  is  universally 
eooeadadt  vis* :  that  in  children  who  have  signs  of  inherited  sy  jihilis 
dia  administration  of  small  doees  of  mercury  is  the  only  measure  of 
aaj  iliarapeutic  utility. 
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INFANTILE  CEREBRAL  PALSIES. 


(loiaiilife  eeiebral  imlsy  is  the  clinical  designation  of  a  distinct  class 
Etaaee  oocurnng  in  young  children*     Anatomically  and  pathologi- 
6aa>  ih<!i  cKuical  complex  is  dependent  upon  widely  diflferent  contli- 
bat  all  of  tlif^in  have  in  common  a  degree  of  paralysis  varying 
the  miliKnt  paresis  to  the  com pletest  abolition  of  voluntary  move- 
from  which  the  condition  takes  its  name.     lu  fact,  it  may  be 
tbal  all  inHammatory   (with  the  exclusion  of  the  forms  excited 
hf  pjogoxdc  oiganisms),  degenerative,  and  hemorrhagic  comlitions 
in  tihe  brain,  be  they  prenatal,  natal»  or  postnatal  up  to  the  time  of 
dentition^  furnish  the  anatomical  basis  of  the  infantile  cerebrid 
In  this  section,  therefore,  many  different  pathological  con- 
ditiim  which  are  attended  by  a  more  or  leas  clearly  defined  clinitud 
iBiial  perforce  be  considered.     It  includes  teratological  and  de* 
pmlal  slates,  states  of  arrested  development,  condittonB  due  to 
iajury  aad  dtaeaae  mediated  through  the  mother  to  the  child  in  utero, 
aa  vaB  aa  the  many  traumatic,  inflammatory,  and  degenerative  defects 
of  4ht  Ismui  which  may  occur  in  the  first  decade  of  a  child  *s  life. 
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COLLINS— DISEASES  OF  THE  BEAIN* 


It  would  be  quite  possible  to  elevate  a  number  of  the  morbid  cod- 
dltions  included  in  the  descriptiou  to  the  diguity  o!  individual  oon- 
sideratioti^,  and  Bpeak  sepiirately  of  their  etiology,  pathology,  and 
evolution ;  in  faetj  aome  of  them  have  been  considered  under  menin- 
gitis and  meniogeal  hemorrhage,  encephalitis,  hemorrhagic  and  non- 
purulent, and  as  the  anatomical  basis  of  a  species  of  epilepsy  and 
idiocy.  But  the  clinical  picture  of  infantile  cerebral  palsy,  it  matters 
not  what  the  pathogenesis  of  it  is,  does  not  vary  in  the  essential 
features;  the  symptoms  differ  in  amount,  in  intensity,  and  in  com- 
bination. It  tlierefore  contributes  to  a  reailier  understanding  of  the 
symptoms  to  consider  infantile  cerebral  imkies  as  a  clinical  entity 


History. 


Our  knowledge  of  the  infantile  cerebral  palsies  is  to  a  greater  ex- 
tent the  result  of  lal>(*i*s  of  the  present  generation  of  neurologists  and 
pathologists  than  is  that  of  any  other  organic  disease  of  the  central 
nervous  system,  with  the  exception  of  syringomyelia.  Naturally, 
writers  whose  works  are  now  considered  ancient  wei-e  not  ignorant 
of  tlieir  existence  nor  immindful  of  their  occurrence,  and  some  of 
them  have  left  records  of  fairly  true  clinical  descriptions,  but  lis 
Freud  and  Hie  have  fwinted  out,  Cazauveila  wiis  one  of  the  firsts  if 
not  the  first,  to  describo  types  of  these  palsies  in  relation  to  the  pathtv 
logical  conditions  f<mnd  after  death.  The  date  of  his  work  is  1827. 
The  next  most  impt>rtant  work  on  the  subject  was  a  graduation 
thesis,  that  of  Hencx^h,  "  De  Atrophia  Cerebri,*'  in  which  brain  con- 
ditions ass(X'iated  with  infantile  cerebral  liemiplegia  were  carefoUj 
described,  Cruveilliier  did  not  fail  to  notice  and  depict  some  of 
the  morbid  states  in  that  atlas  which  still  excites  the  admiration  of 
pathologists.  The  most  important  work  on  the  subject,  however, 
after  that  of  the  first  named,  was  that  of  a  compatriot,  Cotard,  who, 
in  1868,  paid  special  attention  to  the  pathological  anatomy  of  this 
symptom  complex.  Many  of  the  findings  and  of  the  interpretations 
put  upon  them  by  this  author  as  well  as  by  another  pupil  of  Charcot, 
Turner,  are  still  accepted  by  neuropathologists.  Although  the  work 
of  Cotard  became  w^idely  known,  very  little  wtis  contributed  to  the 
knowledge  of  these  conditions  for  the  next  decade,  with  the  striking 
exception  of  the  clinical  observations  of  Little,  For  many  years 
previous  to  this  time  the  English  surgeon  had  studied  and  descrilied, 
but  apparently  without  recognizing  their  true  pathological  naturei 
physical  and  mental  shortcomings  occurring  in  children  born  in  pre- 
mature, difficult,  and  complicated  labor*  especially  in  relation  to  the 
deformities  of  a  spastic  natme  that  occur.     With  the  individual  oom- 
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plBE  of  Hjmptoms  which  this  author  described  his  name  has  long 
eponyniiciiU^'  been  associated.  At  the  present  time  Little's  dif^ease  is 
iMOgniaod  as  a  variety  of  the  chiss  of  disease  which  we  are  alniiit  to 
CiMJdnr.  II  is  often  referred  to  as  congenital  spastic  rigidih  or 
■{iMioodic  tabes.  In  the  mean  time,  manj  German  authors  such  as 
Wnillamier,  ha<l  given  the  pathology  of  the  affection 
ttOfSiy*  In  1882,  two  very  imfiortant  contributions  were  made, 
by  ViHioli^  the  other  by  Eundrat,  which  materially  broadened  our 
graap  of  tiw  disease.  As  has  been  shown  by  Freud,  tlie  former 
writer  moledated  Strum i)ell,  who  some  years  later  not  only  popularized 
aw  Tiisw  of  the  pathology  of  infantile  cerebral  palsies,  but  contributed 
'kaLly  to  our  conception  of  encephalopathies,  bv  atlvancing  the 
y  that  the  lesion  whs  in  many  eases  an  a<.'ute  iotlammatioD,  in 
ahoiti  was  an  acute  policjencephalitis.  Kundrat  difierentiated  most 
ooQg^tal  and  acquired  cerebral  palsies  from  an  anatomical 
and  suggested  the  term  poi*encephalia,  or  at  least  popu- 
larised it;  for  Heschl  had  previously  used  it  to  designate  a  condition 
of  Iba  hemispheres  characterized  by  hollows,  mostly  on  the  sui-face, 
l^aad  d©e  principally  to  loss  of  substance  the  residt  of  hemonhage, 
^BlirfiiiiUis]^,  or  embolism,  occurring  during  intrauterine  life  or  at  the 
^H|B^ai  birth*  A  year  later  Audry  made  im  imi>ortant  clinical  con- 
^^BBMlit  baling  his  residts  on  an  analysis  of  one  hundred  and  three 
About  at  the  same  time  ,Bos8  had  given  careful  considera* 
to  tbe  disease,  not  alone  in  his  treatise  on  nervous  diseases, 
appeared  in  1881,  but  also  in  an  article  in  Bratn,  a  year  later. 
Hiln  America,  the  writings  of  Sinkler,  of  Hammond,  and  of  McNutt 
^■did  much  to  disseminate  a  knowleilge  of  the  affection. 
^P  It  i«  imiK>flsible  to  enumerate  individually  the  writei-s  at  home  and 
abniad  who  have  materially  assists  in  establishing  the  various  forms 
of  the  cerebral  palsies  on  a  firm  pathological  basis  during  the  past 
dicadia.  We  must  content  ourselves  by  saying  that  on  this  side  of  the 
valciT  Ikey  iniclude  the  names  of  Sachs,  Petei-son,  Fisher,  Lovett,  and 
(Mk^;  in  Oennany,  Freud  and  Rie,  Kundrat,  Striimpell,  and  He- 
floeb;  in  France,  Marie,  Biumeville,  and  D^jerine;  and  in  England, 
OoirerB,  Boyd»  and  Thompson.  The  credit  of  ha\4ng  demonstrated 
a  CamiltAnr  type  of  the  spastic  palsies  is  due  to  Sachs,  who  in  1887 
dcMxibed  this  form  of  the  disease,  which  has  since  been  universally 

EnOLOGT. 


enumerating  the  si>ecific  etiological  factors  it  may  be  well 
ipi  a  clafiflification  of  the  diffei'ent  forms  of  infantile  cerebral 
It  b  readily  seen  that  such  a  classification  can  be  built 
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Up  according  to  the  etiological  factors,  according  to  the  pathological 
conditioiiB,  or  aecordiog  to  the  elinical  manifestations.  In  fiict,  we 
shall  have  to  consider  each  of  these  three  forms,  and  in  this  place  we 
shall  refer  to  the  etiological  factors  according  to  the  time  when  they 
exercise  their  injurious  effei^ts,  that  is,  whether  on  the  proU^u  of  the 
f<etus,  the  fttitus,  the  child  at  birth  and  after  birth,  or  through  the^_ 
ninther-  Thei'e  can  be  no  doubt  that  the  somatic  basis  of  tliis  disejwe^H 
originates  contemporaneously  with  the  development  of  the  firimary  ' 
cunstitueDt>s  of  the  ketus,  and  tliatsuch  developmental  defects  are  the 
indirect  results  of  pathological  heritage.  The  morliid  conditions  that 
are  oi>erative  on  the  child  during  its  prenatal  life  may  be  meiiiat***! 
through  the  vascularity  of  the  brain,  and  consist  of  intrauterine  in- 
flammatiouof  the  brain,  softening,  disintegration,  ami  ati-ophy,  all  of 
which  may  foUow  rupture  or  occlusidn  ot  a  l>]ood-vesseL  The  fact 
that  some  cases  of  infantile  cerebral  palsy  occur  in  tldg  way  is 
certified  to  by  the  report  of  a  case  observed  by  Osier.  In  the  ute- 
rus of  a  young  woman  who  had  died  of  typhoid  fever  there  wa» 
found  a  six  mouths'  fuBtus,  the  left  hemisphere  of  whose  brain 
showed  a  striking  conilition  of  porencephalia.  The  newly  formed 
cavity  had  ragged,  irregnlar  walls,  and  contained  a  large  recent  clot, 
which  had  ruptured  through  the  basal  ganglia  into  the  lateral  ven- 
tricle.  It  is  i*robalde  that  not  onl3^  do  the  infectious  fevers  which 
may  attack  the  foatus  during  its  intrauterine  life,  cause  many  congeni- 
tal birth  palsies  in  this  way,  but  syphilis  as  well,  the  lirst  by  le^uling 
to  embolism  and  thrombus  of  the  blood-vessels  of  the  brain,  and 
the  hitter  to  thrombus  and  rupture.  Some  recent  authoi-s,  such  as 
Sachs,  are  not  willing  to  concede  that  hereditary  syphilis  plays  any 
prominent  part  in  the  etiology  of  inti-auterine  palsies.  But  if  the 
somatic  accompaniments  which  ordinarily  attend  inherited  syphilis, 
such  as  Hutchinson's  t4?eth.  ulceration  of  the  cornea,  parenchymatous 
keratitis,  acrid  nasal  discharge,  defective  osseouB  formations  such  as 
of  tlie  bridge  of  the  nose,  are  to  Ije  takeu  to  indicate  inherited  syph- 
iUs,  the  writer's  individual  exi)erience  based  upon  a  study  of  forty- 
three  caees  seen  in  the  clinic  of  Professor  Dana,  and  in  his  own  ser- 
vice in  tlie  Charity  Hospital,  lejuls  him  to  the  opinion  that  inherited 
syphilis  must  be  considered  one  of  the  etiological  factors,  for  its  in* 
tiuenee  was  e\4dent  in  no  less  than  five  eaaefi. 

The  most  important  etiological  factors  acting  through  the  mother 
are  those  of  direct  and  indirect  trauma,  including  under  the  latter  the 
injuries  that  may  result  to  the  foetus  from  injury,  of  any  origin, 
to  the  mother.  Accidental  and  purposely  inflicted  blows  on  the 
mother's  abdomen  during  the  latter  months  of  the  child*»  intra-uterine 
life,  even  though  they  do  not  cause  premature  birthi  are  sometimes 


it  to  give  rise  to  oerebral  palsies.  It  is  possible  that  acute 
infeetkMiB  diseases  of  the  mother  may  produce  circulatory  disturbance 
to  Um  bfmiii  of  the  child,  and  in  this  way  be  the  exciting  cause  of  some 
brmiu  letioii.  We  do  not  believe  that  fright,  anxiety,  mental  worry, 
gri^,  aDcl  the  like,  exercise  any  contributory  influence,  except  that 
limj  mar  impair  the  mother's  nutrition,  which  impairment  may  react 
imbfisnlily  o|k)u  her  uterine  content. 

Hm  omaoBR  that  are  operative  at  the  time  of  birth  and  after  birth 
nt  iaunsMiirably  more  fi-ec^uent  and  mure  impurtLint  than  those  just 
Bwtioiigd*  St^itistically,  it  has  been  proven  that  the  large  propor- 
tion of  cases  occur  between  the  period  of  birth  and  the  end  of  tlie 
llurd  yei^.  It  is  unnecessary  to  enumerate  all  the  causes  that  may 
h&  coniributory  to  the  eucephah>pathies  at  the  period  of  natality. 
Tbej  rosy  lie  summed  up  in  one  word,  and  that  word  is  dystocia. 
It  m  probable  that  the  liability  to  (X'currence  of  injury  of  the  l>rain 
9l  lbs  tune  of  birth  is  in  direc't  proportion  to  the  duration  of  laUir. 
Seff^tr  of  labor  and  artificial  means  to  facilitate  it  are  not  such  im- 
portant fa4*tor«  as  were  at  one  time  snpjiosed.  It  would  seem  tliat 
tibe  eoiiditions  which  cause  asphyxia  are  also  favornlile  to  the  {iro- 
iJDetinfi  cif  birth  palsies.  The  reason  of  this  is  not  dtMrult  of  in- 
lerprelation.  Asphyxia  causes  a  retardation  of  the  circulation* 
liia  injurious  action  of  wliich  is  soon  manifested  in  thrd  organ, 
the  brain,  which  is  not  well  supplied  with  collateral  circuktion; 
tad  tba  i»n«e<[aeiice8  sometimes  are  that  the  vessels  become  plugged 
orraplnred.  In  some  cases  the  circulatory  disturbance  is  manifested 
Alio  in  the  cord,  either  associated  with  lesion  of  the  brain  or  apart 
frmn  it*  In  this  way  are  explained  the  few  casew  of  birth  palsies 
ahidi  ar*»  due  to  primary  lesions  of  the  cord.  Examples  of  this  Lave 
hmm  ciUnl  by  Sjiencer, 

p€»taatal  birth  palsies  may  be  due  to  causes  operative  (1)  on  the 
Mood^vvvfif^ls  io  pnxiuce  hemorrhage,  emlxJism,  or  thromljosis;  <2) 
em  the  blood-vessels  and  structural  tissues  of  the  brain  to  produce 
foeephalitiii;  and  (3)  on  the  meninges  of  the  brain  to  produce  inflam- 
nalinQ  and  hemorrhage.  The  acute  infectious  diseases,  inMuenza, 
ria,  ty[>hoid  fever,  scarlet  fever,  and  tlie  like,  may  produce 
•r^  palsy  in  either  of  the  two  ways  first  mentioned.  Blows  on 
tl  Ih  .ul»  pyogenic  diseases  of  adjacent  skull  cavities,  and  acute  in- 
fecticNM  dtseases  miiy  be  the  antecedent  factors  producing  meningeal 
lii!aiarrhii|7^,  ainus  thrombosis,  and  meningitis. 

It  has  b<*en  said  above  that  Stnimpell  disseminated  and  pop- 
ahria^  the  idea,  particularly  among  the  French  school  of  neu- 
io|»tholofpst8,  that  the  majority'  of  the  cases  of  postnatal  cerebral 
dependent  upon  inflammation  in  the  brain^  partictdarly 
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of  the  gray  matter,  analogous  to  the  lesion  in  anterior  poliomyelit 

and  for  which  he  proposed  the  name  of  polioencephalitis.     These 
Tiews  of  Htrumpell  and  Marie  have  been  accepted  to  a  certain  degree 
by  many  neurologists;  but  this  does  not  mean  tbat  all  cases  of  in- 
fantile cerebral  pakies,  nor  even  a  majority  of  those  occurring  after 
birth,  are  dependent  upon  inflammation*     We  are  led  to  this  opinion 
from  clinical  exi>erience  alone;  death  occurs  so  rarely  during  the  ac- 
tive period  of  the  disease  that  when  the  brain  comes  under  observ^a^M 
tion,  perhaps  many  years  later,  it  is  impossible  to  tell  whether  then^" 
has  teen  acute  inflammation  antedating  the  degenerative  changes  or 
not.     It  must  be  admitted,  however,  that  the  sudden  development  of 
a  unilateral  paralysis,  preceded  or  atteudeil  by  a  series  (d  convulsions, 
cunsiderable  elevation  of  temperature,  and  a  more  or  less  prolonged 
period  of  uncousciousuess,  as  many  of  these  cases  are,  is  fairly  tan- 
gible  evidence  for  considering  some  of  the  infantile  cerel»ral  palsies  ta^ 
be  of  inflammatory  origin,  partictdarly  in  the  light  of  our  presenlH 
knowledge  of  the  causatitm  and  pathology  t)f  acute  anterior  polio- 
myelitis, and  acute  nou-suppurative  encephalitis.     Conceding  thia^j 
however,  it  does  not  by  any  means  follow  that  a  proportion  of  cases  i 
birth  palsy  are  not  due  strictly  tohtemic  and  vascular  causes.     Thei 
should  be  no  controversy  on  this  point.     Morbid  conditions  of  tlie^ 
blood  pretlisposing  to  coagnlatiou  may  m^cur  in  infancy,  as  may  also 
defective  stmctnral  changes  in  the  lilood- vessels  which  Icml  to  rup* 
ture;  and  it  is  just  as  noscieutifie  to  contend  that  genuine  cerebral 
apoplexy  does  not  ociur  in  infancy  because  the  latter  is  a  diseaiie 
of  old  Jige   as  t<3  claim  for   the   same  reason  that  cirrhosis  of  the 
Ijver  is  not  sometimes  seen  in  childhood.     Sachs  and  Dejerine  have 
both  shown  conclusively  that  the  lesion  in  the  brain  in  case^  that 
have  come  to  autoi>sy  within  a  reasonably  short  time  after  their 
occurrence,  is  that  of  hemorrhage,  areiis  of  ischflemic  softening,  or 
a  hemorrhagic  equivalent  such  as  a  cyst*     I  believe,  however,  that 
the  larger  number  of  cases  of  ]>o8tnatal  cerebral  palsies  of  infanc 
are  the  result  of  inflammation  rather  than  of  degeneration  pure  an 
simple,   that  is,  without  antecedent  inflammation.      At  the  presei 
stage  of  our  knowledge  of  the  familiary  form  of  infantile  palsy  it  is 
impossible  to  say  anything  definite  of  the  pathological  genesis  of  the 
disease.     Sachs,  who  was  the  first  to  descrilw  this  condition,  ami  who 
has  since  contributed  to  its  elueiilation,  inclines  to  the  belief  that 
these  cases  are  certainly  not  of  inflammatory  origin.     This  l»elief 
seemed  to  receive  support  by  one  of  his  cases  that  came  to  autopsy, 
although  sufliciently  convincing  evidence  was  brought  forth  to  show 
that  an  anterior  inflammation  had  not  existed.     There  are,  however, 
certain  peculiarities  in  the  clinical  history  of  the  familiary  forms  of 
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paky  which  incline  one  to  believe  that  the  lesion  ia  de- 
re  q6  initio. 

Symptoms. 


The  STinx>toms  of  infantile  cerebral  palsy  may  be  divided  into  the 
r  symptoms,  the  sensory  symptomsi,  and  tlie  p»ycbical  symptoms, 
Aiafiisl  and  the  last  being  by  far  the  most  im|»ortaijt.  The  m4>tur 
ivrnptotod  are  some  degree  of  paralysis,  contractnre,  conviilsions, 
yllilosia,  compulsory,  lu^cx^iate,  or  choreiform  movementr*.  The 
fqp^lical  symptoms  are  certain  limitations  in  mental  development, 
lidtbnnaof  intellectual  expression  varying  from  the  slightest  slug- 
pihBBes  in  reaction  to  the  envii*onment  up  to  complete  idiocy.  The 
cmatiiat  pres^it  sensory  defect  are  comparatively  few,  and  it  in  not 
itiU  ofkHnin  that  such  symptoms,  even  when  they  can  be  made  out, 
be  divorced  from  intellectual  shortcomings.  They  consist  of 
of  the  various  si:>ecial  senses,  particidarly  of  sight,  of 
bftring,  and  of  the  tactual  sense.  The  paralysis  may  assume  the 
faoaoidi  '  "  <»f  hemiplegia,  of  paraplegia,  and  ]iD8sibly  of  mono- 
|i||ia.»     1  r  is  probably  very  rare,  altliougli  it  is  not  improlv 

ihk  that  some  caaee  of  central  facial  palsy,  of  brachial  palsy,  and  of 
ftimiJuilaT  clubfoot  are  manifestations  of  tins  di.seflse.  Diplegia  is 
IfciBOBi  common  form  in  which  prenatal  cei^ebral  palsy  manifests 
telt,  aod  hemiplegia  the  most  frequent  form  for  the  Datal  and  post- 
[▼arieliefi.  In  225  crises  analyzed  by  Sachs  and  Peteraoo,  hemi- 
the  form  which  the  x>aralysis  knik  in  156  cases,  and  it  was 
Marljr  «quaUy  divided  between  the  left  and  the  right  side^  the  pre- 
poaderafii^  being  a  little  in  favor  of  the  right  side,  as  it  is  in  adults. 
li  mj  own  cases,  hemiplegia  occurred  in  29  cases,  difdegia  in  9, 
pftcaplef(ia  in  3,  and  monoplegia  in  1.  The  paralysis  is  almost  al- 
Mrs  loUowecl  and  attended  by  contracture,  and  for  this  reason  is 
Biqaeailj  deiicribed  as  spasmodic  hemiplegia,  diplegia,  or  para- 
|ilf||Mi.  Symptoms  of  motorial  irritation  manifesting  themselves  by 
•Ilii^OHln  and  simple  or  spasmodic  choreic  movements^  and  epilepti- 
lom  ecmTulaions  are  rarely  absent. 

Those  caaea  of  birth  palsy  that  are  classified  on  a  temporal  basis  as 
pfOMlal  and  natal  have  a  different  symptomatology  than  the  }>ost- 
facit  it  might  lie  said  that  the  occurrence  of  the  former  is 
;  ajmplonuf,  for  they  take  place  at  a  time  when  the  physician 
be  eognifiint  of  them.  Tlieir  later  accompaniments,  howeverp 
m  aot  BMilemlly  different  fi-om  those  of  the  postnatal  form. 

Tlie  ^^ptoms  of  the  latter  forms  develop  in  a  fairly  constant 
At  any  time  l»etween  birth  and  the  period  of  second  denti- 
particularly  before  the  third  year,  the  infant  may  be- 
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come  restless  aod  feverish,  and  then  suddeijy  be  seized  by  a  oonval- 
eioti  or  a  series  of  convulsions  manifesting  themselves  on  one  side  of 
the  body  or  over  the  whole  body,  which  are  soon  followed  by  ajperioJ 
of  more  or  less  profound  nnconsciouHness.  Febrile  mauifestatioDA 
continue  durini;  the  unconsciouftueHs,  and  the  abatement  of  the  fever  is 
generally  coincident  with  a  gnuhial  rf^turn  to  consciousness.  At  this 
time  it  is  iliscovered  that  the  patieut  in  j martially  or  eomi>letely  hemi* 
plegic,  diplegiCj  or  jjaraplegic,  OccaHionally  the  paralysis  develoj)!* 
gradually  after  consciousness  is  partially  restored,  or  it  may  l>e  n<)teil 
to  i>rogress  during  the  iinconsciouHuess.  Hometimos  tlie  paralysis 
comes  on  in  attacks,  it  l>eing  noticed  tiiat  after  eac»h  ccmv^ilsive  atbiek 
the  i>araly  sis  is  more  complete  or  more  extensive.  The  most  common 
dintribution  of  iiaralysis  is  to  one  side  of  the  body,  the  face,  esjje- 
cially  the  iipi»er  part,  lieing  also  affected.  Generally,  the  intensity 
of  the  hemiplegia  is  greatest  in  tlie  n^ij^er  extremity,  and  as  in  crises 
of  apoplexy  of  the  adult  signs  of  improvement  ai^vear  last  in  this  pari 
The  paralysis  at  tii-st  is  flaccid  and  ofti?u  Cimiplete,  totally  devoid  of 
voluntary  movement  In  very  young  chi!<lren  it  may  pass  for  a  time 
unnoticed,  and  for  this  reason  in  disjjensary  and  hospital  i)ra4.:tiee  it 
is  difficult  often  to  elicit  the  exact  date  of  onset  of  the  paralysis  and 
its  temi>(u*jil  relation  to  cnn^^ilsions.  In  my  individual  experience, 
iuitial  con^^ilsionH  preceding  the  paralysis  have  been  the  nde,  and 
it  is  not  usual  for  paralysis  to  become  complete  without  their  oc- 
currence. 

After  a  time,  varying  from  two  to  four  weeks,  rarely  longer,  evi* 
deuces  of  descending  degeneration  in  the  motor  tract  and  destruction 
of  the  inhibitory  influences  of  the  !»rain  on  reflexes  begin  to  show 
themselves  in  the  shape  of  contractures,  ankle  clonus,  exaggerated 
knee  jerks,  and  increased  myotatic  irritability  of  the  paralyzed  side 
or  sides.  These  contractures  are  principally  of  flexor  muscles  and  are 
jmrtieularly  manifest  in  the  terminal  parts  of  the  extremities,  and 
often  thus  c-iiuso  striking  deform itie^s,  clul>-foot,  claw-hand,  etc,  (see 
Fig.  13).  The  hands  and  f<3rearm8  become  flexed  and  i>ronated>  or 
sometimes  the  lingers  and  hands  go  into  a  pni^ition  of  forced  extension. 
The  extent  and  intensity  of  the  contractures  may  l>ecome  so  great  as 
to  cause  extremest  deformity.  In  the  beginning  the  spasmtxiic  state 
of  the  muscles  of  the  paralyzed  parts  is  mobile,  but  this  disappears 
usually  in  proportion  to  the  duration  of  the  condition  and  the  in 
sity  and  rapidity  of  secondary  degeneration.  C<intractures  develop 
many  cases,  especially  in  children,  with  surprising  severity  and  co: 
pleteness.  During  their  development  they  are  often  accompanie<l  by 
great  pain*  the  result  not  only  of  cramp  in  the  muscles,  but  of  enforced 
positions.     As  the  child  ages  the  i>aralyzetl  side  grows,  but  not 
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Til©  only  atlier  tn>pliio  disturbances  that  have  been  noticed 

tiia  genital  oif^ans  of  the  mfile  and  the  mammary  glanils  of  the 

mi  tba  ttni^  of  pnlj^^i-ty.     Such  eonditioias  have  been  note<l  by 

bluifl,  who  also  mumrked  that  occasionally  x>nbic  hirsutenesfl  was 

•bctncUltty  MkI  the  testicle  wa8  smaller  on  the  fiaralyzed  side.     It 

•lua  been  noted  that  the  naik  gr<:»w  faster  on  the  hand  and  foot  of 


To  lUufltrate  DilteivDct^  in  H>i»e  of  the  Two  hBXetBl  H&lves  of  the  Body. 

trrmble  lie  eHHeiitially  of  the  l»lood-veHHelH,  the  lower  levels  of  the  cen- 
iriil  uervous  system,  tlie  internal  capsule,  and  tljemitlbriim  will  likely  j 
be  the  seat  of  the  lesion,  and  athetosis  roanifested  in  one  or  both  side 
of  the  body  will  be,  next  to  the  jmralysiK,  the  most  striking  symptom. 
Naturally  this  does  not  ini|ily  that  athetosis  may  not  result  from 
cortical  lesion.     In  fact,  in  the  bilateral  form  of  athetosiSy  a  miieli 
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PDComipoD  symptom  tliau  uiulaieral,  it  in  iirolmble  that  at  the 
the  prueesitas  that  call  forth  nthetoid  movemeiita  are  cortical 
aod  mtbcorticiiL 

The  Elb«''t<>i(l  movements  of  the  post-natal  infantile  cerebral  pakies 
in  th«  ting«r»  and  hand  of  the  afleited  »ide,  and  clinically 
id  iiti  way  fr<jm  the  nthetonift  of  adnlt  hemiplet:ia.  A  contli- 
of  Advanced  contracture,  or  in  fact  any  considerable  degree  of 
alrmctur^,  id  inimicu]  to  the  rhythmical  courdinnte  movements  of 
It  need  not,  thereft»re,  Ije  ini^isted  upon  that  cases  in 
lie nuathet 0818  in  a  prominent  Bympt4»m  are  not  attended  Ity 
'  dotelopoieut  of  secondary  degeneration,  ]»ermanent  HijaHtir  condi- 
tts  entiiilments  in  a  severe  f<»rm,  such  iis  increased  myotntic 
iiilili .  In  earien  in  which  athetosis  is  present,  the  paralvHis  is  of 
f  which  cjften  allows  of  the  coarser  vol un tiny-  movements,  hut 
aD  mc/fmmentA  of  purposive  iines^e  ai*e  lost.  The  affected  side  of 
the  hoAj  18  mobile,  clnmsy,  and  canied  in  a  rigid  manner,  which 
meoBeB  ecmsiderablii  deformity.  As8oc*iated  movements  occur  next  in 
Miry  |<i  atlietoid  movements.  They  are  mnnt  fref|uently  niani- 
hand  and  vary  in  intensity  and  vt>lume  from  the  slightest 
^BiDvement  when  the  normal  side  moves,  up  to  complete  imi- 
Aiii^mnaie  movements  are  most  common  in  infantile  cerebral 
\ttSAm  ol  the  hemiplegic  iyim.  Other  involuntary  movements  which 
the  pwiU>  asiMl  liml)6  sometimes  show  are  those  designated  as  choreic, 
muTementa  occurring  with  cerebral  imlsies  of  infancy  are  in 
:>liAbtltly  ofteneftt  associateil  with  cortical  lesions,  although  they 
mar  lie  called  forth  by  lesions  situated  at  the  level  of  the  internal 
cft{isiili^«  They  ooctir  with  similar  somatic  change "s  of  jjaralysis,  con- 
taetiiret  ^^*f  ^^  athetosis,  and  can  readily  V)e  distinguished  from  the 
hy  their  hnunjuerie,  their  lack  of  rhythm  and  purposiveness, 
1  temporary  cessation. 

t  L  '  mcivi>iiientaare  more  likely  to  l>e  seen  in  those  cases  of  in- 
^oerebnil  {Daisy  that  appear  after  the  third  year  than  in  those  oc- 
;  90011  after  birth.  Beckoned  from  the  time  of  the  onset  of  the 
ihtj  are  a  comparatively  late  manifestation;  a  nnmljer  of 
cmm  being  cm  necord  in  which  they  oc^curred  some  years  afterwards. 
Tkb  fanBlk  aloue,  and  x^i^rticularly  if  th^^y  are  first  remarked  after  a 
tb^  aometitue^  causes  them  to  he  confounded  with  chorea.  Tlie 
ri?reDltiiJ  jKunts  in  Uie  diagnosis  of  these  three  conditions  will  1:»e 
?r, 
Ipif uns  or  phenomena  which  are  next  to  develop  are  the 
or  AifDfiorimotor  convuIsi%*e  i>henomena.  These  may  assume 
the  fufm  of  J»**kminian  epile[isy,  of  half-nided  epilepsy,  of  severe 
duohloHiiil^l  ppil^f^sv.  or  of  [if4it  mah     The  attacks  of  tits  tend  t*:> 
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increase  in  fretiuency,  in  severity,  and  in  extent  of  motor  implication 

as  time  goes  on*  They  predict  to  the  exiatence  of  cortical  and  sulv 
cortical  legions,  which  are  fallowed  by  conHeeiitive  descending  de- 
genfirations  in  the  motor  tracts,  and  upon  thin  degeneration  the 
associated  coutraiftiires  are  defendant.  Tlie  time  of  api>earance  of 
epilepsy  is  a  variable  one.  In  some  cases  a  eouditiun  of  status  epilep- 
ticus  precedes  the  paralysis,  Indeetl,  some  authors  have  gone  so  far 
as  to  say  that  the  ejiileptic  con\'nlsii>ns  are  often  the  determining 
factors  in  the  cauHatiun  of  the  i>nralysis.  For  instance,  Sachs 
says  in  many  cjises  the  palsy  seems  Uy  Ite  a  more  or  less  immediate 
result  of  the  convulsive  seizure.  It  is  prolmble  that  the  conv^ilsioiis 
which  precede  the  paralysis  in  a  number  of  cases  are  not  strictl}'  of 
an  epileptic  nature,  that  is,  the  pathological  basis  of  the  con%'ulsions 
that  precede  and  those  that  follf>w  tlie  paralysis  is  not  the  same; 
that  the  two  are  expressions  of  rtulically  ditFerent  forms  of  injury.  Be 
that  as  it  may,  however,  it  is  impossible  to  exclude  the  pre-paralytic 
convulsive  attacks  from  the  clinical  category  of  epilepsy.  Eonig  re- 
lates a  case  developing  at  the  seventh  year  in  a  child  w^ho  hail  had 
epileptic  convulsions  from  the  time  it  was  ten  months  old.  It  is  not 
unlikely  that  a  part,  at  least,  of  the  cases  in  which  cou%Tilsive  attacks 
t>Teeede  the  paralytic  phenfjmena  are  associated  with  meningeal 
hemorrhage  and  meuingoeucephalitis.  In  the  cases  that  I  have  had 
under  persooal  oliservation  it  has  frequently  l>een  noted  by  the 
parents  that  in  the  Ix^giuning  the  paralyzeil  side  w^as  mt^st  severely 
convidsed*  This  has  often  snggestetl  to  ignorant  mothers  the  possi- 
bility that  the  epilepsy  was  not  an  untlesinible  occurrence  as  it  made 
the  paralyzed  parts  move.  After  the  tirst  attack  of  epileptic  convid- 
sions  the  second,  and  even  the  few  succeeding  it,  may  be  delayed 
for  a  considerable  time,  but  there  is  nothing  ipiite  so  certain  in 
clinical  neurology  as  the  fact  that  they  will  increase  in  fi*equency 
and  severity  as  time  goes  on.  Twenty  and  thirty  severe  attacks 
a  day  may  l)e  the  unfortunate  quota.  I  have  seen  a  patieut  have 
no  less  than  four  severe  attacks  while  waiting  her  turn  in  the  out- 
patient department  After  the  epilepsj*^  has  persisted  for  some 
time,  tliere  is  nothing  in  its  outw^ard  manifestations  to  distinguish 
it  from  what  we  empirically  call  idiopathic  e^nlepsy.  In  fai't^  it 
may  be  |)06sibl6  that  some  C4ises  of  the  latter  disease  have  their 
genesis  in  an  early  and  slight  attack  of  infantile  paralysis  in  which 
there  has  been  ?iuch  a  degree  of  spontaneous  recovery  as  to  make  its 
previous  existence  doubtful.  Very  few  cases,  however,  will  fail  to 
reveal  their  true  origin  when  sulijected  to  a  critical  routine  examina- 
tion, Tliere  will  l>e  some  slight  defect  in  the  finer  coordinate  move- 
ments  subserving  dexterity  and  digital  purposiveness,  a  slight  amotmi 
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\  of  ankle  cIouuh,  or  an  excess  of  knee  jerks,  or  even  a  trace 

defidani  innervation  in  the  upper  part  of  the  (ace  suiipliej  by  the 

iperkir  bnuiebee  of  the  neventh  nerve.     It  miiHt  be  rememljered  that 

;it)e|)0j  is  not  Deefissarily  a  part  of  the  clinical  picture  of  iofiintile 

cerebml  palaieti.     Freud  and  lile  cautiously  advanced  the  opinion  that 

IS  10   ptolHlble  the  number  of  caBes  in  which  epilepsy  develops  is 

eren  than  statistics  indicate,  and  it  is  barely  possible  that 

mm  of  epilejisy  which  develop  many  years  after  the  occurrence 

of  ihcBO  palsies  result  £rom  some  otlier  causatiou. 

Tlie  Bymptom  which  is  uiont  tlistreHhing  of  all  and  wliich  attends 
with  dei>lorable  fre<iuency  is  that  of  limitation  of  mentid 
r.      This  varies  in  intensity  froni  sli^'ht  dimiimtion  of 
.tsw^ningand  of  moral  sense  up  to  Ciimplete  idiocy.     Gen- 
f^tmllj,  the  mental  symptoms  show  themselves  soon  after  the  occur- 
of  an  attdi*k,  that  is,  in  cases  in  which  the  xiaralysis  does  not 
before  the  x*^rioil  of  development  of  any  mental  processes. 
OiBormlly  the  child  is  late  in  learning  to  talk ;  in  fact,  in  many  cases  it 
dofli  not   '    '    '  '»'  in  the  echolalia  which  is  the  i»recursor  of  rational 
^and  pot]  >i*eech  in  a  child.     Sometimes  they  learn  a  word  or 

^HlPOi  bill  eren  these  they  fail  to  use  with  any  degree  of  intelligence.  If 
^■ke  sHadc  oix*ur8  after  the  child  hfin  learned  to  talk  and  to  display 
^mither  intellectual  accH>mp1isliuients»  tliere  occur,  in  a  large  numl>er  of 
i1m>  case^t  ai>hai*ic  sfieech  disturbances  commonly  of  the  motor  kind. 
la  a  few  caaea  there  have  lieen  found  some  of  the  simpler  fornix  of 
aphaaia,  such  aa  word-blindness  and  word -deafness,  Init  these, 
impaTMl  with  the  fre<|uency  of  motor  aphasia,  are  very  nire.  Mauy 
n  Itecome  the  greatest  burden  imagirud>le  to  their 
udants,  not  alone  because  of  their  feeble-mi ndednens, 
I  on  account  of  their  incessant  activity.  Never  for  a  moment  are 
ii^>  or  in  liml*  except  when  asleep.  Many  of  them 
tractive,  cniel,  and  entirely  unamenable  to  any  form 
inflaence.  Fre<iuently  some  of  their  i>erceptive  and 
^  may  l)e  comparatively  well  develojied,  and  it  lias 
lit  some  of  them  even  may  Im  talented  in  certain 
ly  Limited  ilinvtious.  It  is,  however,  the  discrepancy  which 
between  tl  •  ral  mental  make-up  and  inordinate  develop- 

of  some  ni-  ^  alty  that  gives  tlie  semblance  of  truth  to  this 

>uuao.     Although  the^e  cases  are  not  the  kind  that  furnish  mathe- 
'  ■     '       THuses*  iLS  some  forms  of  idiocy  do,  occasion- 

an>  fond  of  music;  l»ut  this  should  l>e  taken 
iiMlteuiJe  that  they  are  more  Ciipable  of  being  distracted  somewhat  by 
other  way,  while  others  may  l)e  thus  susceptible 
stimulation  »uch  us  through  the  smell  or  through 
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the  si^ht.     In  most  cases,  however,  the  special  senses  are  all  ob- 
tunded*     Objects  bruUKlit  iiit<»  tlii>  field  of  vision,  of  hearing,  of  Hiuell. 
or  of  touch  iiitt>rost  them  Init  iiiciiu»*utia-ily,  if  utaU.     Mauy  of  the  jni- 
tieuts  are  tilthy  iu  tht^ir  halnts,  and  then  do  n^it  ditl'en^utiate  between 
clean  and  nnelojui  thiuji^s,  even  with  the  discriininatiuu  <if  hiwer  ani- 
mals.    On  the  other  hand»  some  intellectual  traits   and  capacities 
may  bo  devehjped  in  them  by  education,  but  the  higher  qualities  uf      _ 
intellectuality,  sm-h  as  reHi>ect,  afToi-tiftn,  moral  sense,  always  remaiife^H 
subinergeih     In  those  ctises  in  wliich  tlie  mental  defei-tH  are  not  sutB-^^ 
cieutly  niarked  tt>  \w  considered  a  form  of  idirwy,  there  will  li<3  8uch 
eviilences  of  niental  Hll^rU^onungH  as  forgetful ness,  peevisluieHS,  iiri- 
taltility,  loss  of  jKiwer  of  coucentratitm  and  fissociation,  and  particu- 
huly  loss  of  iidnbitory  ccmtrol  of  the  ap|>etiteH  and  passions.     The 
truth  f>f  the  latter  is  manifest  in  the  [Kopular  saying:  ** Beware  of  the 
wrath  of  the  crijtple." 

Tlie  sensory  sphere  is  not  liable  to  any  s[>ecial  i>ertiirl>ations  in 
eases  of  infantile  cerel»rnl  palsy.  In  a  few  cases  there  have  lieen 
found  d<.'feet  of  vision,  manifested  by  hemianopsia  or  complete  h^ss 
of  visiou.  i>artial  or  complete  deafness,  antl  limitation  of  the  other 
special  senses.  It  is  dilWtmlt  in  srune  cases  to  tell  to  what  degree 
these  defei^t**  are  determined  by  the  general  mental  de*ticiency*  Therw 
is  no  reason,  however,  why  they  should  not  develop  ou  ])urely  ana- 
tomical grtmnds;  although  tlie  destrm*tive  [irocesses  in  canes  of  infan- 
tile cerebral  i)alsy  are  mcmt  freijuentl^^  located  in  the  i>recentral  and 
frontfil  regions,  they  may  involve  such  portions  of  the  brain  as  the  oc- 
cipital  and  temi)oral  lobfts,  which  are  positively  known  to  lie  special- 
sense  centres. 

The  general  api^arance  of  a  patient  with  infantile  cerebral  palsy 
is  alwavs  a  striking  one  {Fig.  15).  It  varies,  f)f  conme,  w^ith  the  inten- 
sity and  duriition  of  th*^  disease,  with  the  form  of  the  clinical  symptoms, 
and  esi>eciallv  with  the  patient's  intellectual  possessions.  In  some 
cases  the  h<^ad  is  very  small,  in  others  it  is  strikingly  large,  while  in 
others  yet  it  is  dt^'idedly  unsymmetrical,  the  depn^ssions  of  the  skull 
oft>eu  corresf Minding  to  the  disease<l  part  of  the  brain.  If  the  i^sychi- 
cal  shortcomings  are  pronounced,  they  wiU  be  cons jiicuously  manifest 
in  the  chihVs  a]>pearauce.  In  a  few  cases  there  are  pupillary  anoma- 
lies, excessively  contracted  or  dilated  pupils,  sr)metimes  a  consider- 
ablt^  d*tgree  of  paralytic  or  intention  nystagmus,  and  very  rarel>  <*vi- 
dence  of  ivculomotor  nerve  [lalsy  ou  one  or  U)th  sides.  Men%  lias 
mentioned  the  case  of  a  child  who  had  liilateral  i»cuh»motor  palsy  in 
coun»^ctif>n  with  the  typir/d  picture  of  infantile  cerebral  palsy.  The 
lesion  was  su[>posed  to  Ik*  in  the  left  cnira  cerebri  and  jiassing  over 
tlie  middle  line  to  involve  the  right  motcrr  oculi.     As  a  rule  the  inner 
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both  questionable  in  15  cases.  The  twelfth  was  paretic  in  4  cases, 
the  seventh  in  3  cases,  and  the  seventh  and  twelfth  in  18  cases.  His 
statistics  show  that  affection  of  the  frontal  and  ocular  branches  of  the 
facial  is  rare,  and  that  paralysis  of  both  of  these  branches  seldom, 
if  ever,  occurs.  He  confirms  the  observation  of  Freud  and  Rie 
that  mimetic  facial  movements  occur  with  extraordinary  frequency 
comx)ared  with  hemiplegia  of  adults.  In  36  cases  in  which  the  facial 
was  affected,  in  no  less  than  30  cases  could  loss  of  mimetic  power  be 
made  out.  In  some  cases  involvement  of  the  facial  was  to  be  detected 
only  by  loss  of  mimetic  movements.  In  only  a  few  cases  was  the 
musculature  of  the  seventh  nerve  in  a  spastic  condition. 

Involvement  of  the  sensory  trigeminus  is  of  exceedingly  rare  oc- 
currence; that  of  the  motor  trigeminus  less  so.  Slight  paresis  of  the 
masticatory  muscles  has  been  noted  by  Konig,  and  by  Moeli  and 
Marinesco.  Optic  atrophy  may  occur  with  any  form  of  infantile 
cerebral  palsy,  and  it  is  more  often  bilateral  than  unilateral. 

The  statement  of  Konig  relative  to  the  fi-equency  of  optic-nerve  in- 
volvement must  be  accepted  with  becoming  hesitation,  as  many  physi- 
cians who  have  investigated  this  point  very  closely  are  at  variance 
with  him.  Thus  Sachs  says  that  in  upwards  of  two  hundred  and 
twenty -five  cases  he  has  not  seen  optic-nerve  atrophy  more  than  three 
times.  The  bilateralism  and  sy  mmetry  of  development  of  the  atrophy 
in  Konig's  cases  lead  me  to  suspect  that  he  has  included  some  cases 
of  basilar  syphilis. 

In  many  of  the  cases  a  difference  in  the  innervation  of  the  two 
sides  of  the  fai^e  on  emotional  display  will  be  seen,  such,  for  in- 
stance, as  whon  the  patient  begins  to  cry,  or  on  smiling.  The  spastic 
rigidity  and  paralysis,  the  hemichoreic  movements  and  athetosis, 
all  of  which  are  generally  associated  with  a  profound  fixity  and  de- 
formity, go  to  make  up  a  striking  physical  ai)i)earance. 

In  the  clinical  description  above  given  I  have  constantly  kept 
in  mind  the  class  of  infantile  cerebral  palsies  that  occurs  after 
birth.  It  therefore  becomes  necessary  to  mention  any  individual 
characteristics  which  those  cases  occurring  before  and  during  birth 
may  have  and  which  are  not  included  in  this  description.  Cases  of 
congenital  infantile  cerebral  palsy  are  sui)posedly  associated  with 
Home  perversion  or  defect  of  develox^ment,  the  anatomical  basis  be- 
ing a  degree  of  agenesis  corticalis,  porencephalia,  or  destniction  due 
to  vascular  changes.  These  may  l)e  unilateral  or  bilateral,  and  cor- 
responding will  be  the  8ymi)toms.  As  a  matter  of  experience  the 
bilateral  forms  are  as  common  as  the  unilateral,  if  not  more  so;  and 
in  this  they  differ  from  the  palsies  occurring  afterbirth,  the  majority 
of  which  are  unilateral.     The  i)aralysis  in  these  cases,  particularly 
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H,  is  not  apt  to  be  so  complete  aa  tlie  unilateral 
fcfsi.  The  eouJitiou  known  as  double  athetosis  is  likewise  dependent 
aiNm  eefefaial  atrophy,  consetiueut  ou  arrest  of  development  or  patlio- 
Iqgieal  caoditiuns  attending  birth.  In  these  cases  of  double  athe- 
» all  ihe  muscles  are  in  a  state  of  contraction  or  semi-cnnhaction, 
I  extn-  I  T-e  in  more  or  less  constant  rhjtlimical  movements 

,  af«  8^  J   exaggerateil 

Jontarr  effort.  In  striking 
git  to  the  condition  of  thi^ 
leu  of  the  extremity  is  the 
bkoe.  This  remaiua  relaxed  and 
cxpwiiHUilnnn.  A  condition  very 
to  that  of  double 
IS  hajs  been  described  by 
Freoil  midar  the  title  of  chorei- 
fi>rui  parestd,  or  hemi paresis  in 
which  the  pareeia  was  very  slight 

anxl   the  choreiform    movemeQta  >  1      ^ 

»t*re  %Bry  xironounced,  and  somo- 
liiBMi  Uie  choreic  and  athetoid 
iBav«a6iits  occur  together  in  such 
n  ecmiliiiiaiitm  that  the  state  can 
onlj  lie  designated  hy  the  name 
of  ailietoid  chorea.  The^o  mot(  »r 
are  evidently  all  de- 
on  similar  ]»athological 
Uie  individual  forms  Ije- 
delenuiii«^l  by  tlie  seat  and 
sevmtj  of  the  li^siona,  In  some 
irxt-lNi«»ki4  a  form  of  infantile  cor- 
dual  jtalt^Vf  pn?natal  in  the  time 
(origin,  occurring  principally  in    pto.  i«  ^"  Di^ns^. 

^    '    frt   full  term, 

specially  by  diplegia  of  a  spasmodic  tyjie,  par- 
pL*it]ar)jr  manifetit  in  the  lower  extremities  where  it  constitutes  para- 
ire^  has  received  the  name  of   Little's  disease,   on 
ml  i  I  •rm  of  birth  palsies  haviug  first  l»pen  described  by 

tlial  aallior.     This  designation  and  that  of  simsmmiic  tabes,  by  which 
0oaieliiiiee  knonii,  are  gmdunlly  disapivearing   from   medical 
and  theeymiitom  complex  is  being  considered  where  it 
ik*htfuIlTl)elongii,  in  the  category  of  develoiimentid  defects,  although 
laB  and  French  authors  still  use  the  title  of  Little's  disease.     The 
potota  about  this  form  of  congenital  sfmstic  rigidity  are  that 
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the  rigidity  which  dates  from  birth  may  be  present  in  all  four  extremi- 
ties, but  is  most  marked  in  the  lower  from  which  it  does  not  usuaUy 
ever  completely  disappear  (Fig.  IG).  Its  occurrence  is  not  preceded 
by  the  convulsive,  febrile,  and  other  evolutionary  phenomena  of  the 
ordinary  forms.  The  reflexes  are  all  exaggerated,  ankle  clonus  is 
generally  very  intense  and  oc^curs  spontaneously  whenever  the  feet  haj)- 
pen  to  get  in  position  of  extension.  Paralysis,  in  the  strict  sense  of 
the  word,  of  any  of  the  members  is  never  present,  and  the  disturb- 
ances of  motivity  in  the  upper  extremity  tend  to  diminish  spontane- 
ously and  i)erhaps  completely  disai)i)ear ;  but  the  spasticity  and  con- 
tractures of  the  lower  extremities  are  persistent  and  give  rise  to  a 
striking  deformity.  In  some  cases  of  this  disease  the  spastic  con- 
dition is  first  noticed  when  the  child  l)egins  to  walk.  This  fact  is 
oftentimes  of  service  in  distinguishing  it  from  the  spastic  condition 
that  develops  with  hydrocephalus,  particularly  in  those  cases  in 
which  there  is  but  slight  enlargement  of  the  head. 

The  familiary  form  of  infantile  cerebral  palsy  develops  as  a  rule, 
to  which,  however,  there  would  seem  to  be  most  important  excep- 
tions, during  the  first  year  of  life,  and  is  characterized  by  a  gradual 
cessation  of  mental  development  and  a  concomitant  stunting  of  so- 
matic growth  associated  with  spastic  or  flaccid  paralysis  of  the  upper 
and  lower  extremities.  Eclamptic  seizures  do  not  occur  in  this 
form.  Optic  atrophy  leading  to  complete  blindness,  deafness,  and 
nystagmus  are  common  attendant  features. 

Course,  Duration,  and  Prognosis. 

The  course  of  the  infantile  cerebral  jjalsies  is  essentially  a  pro- 
gressive one,  the  jjrognosis  as  regards  recovery  is  unfavorable,  and 
the  duration  may  extend  over  that  of  a  natural  lifetime.  In  a  certain 
proportion  of  cases  occurring  after  birth,  and  which  are  variously 
diagnosed  as  brain  fever  and  cerebral  hemorrhage,  death  foreshad- 
owed by  fever,  status  epilepticus,  or  exhaustion  follows  soon  after 
the  occurrence  of  the  symptoms.  The  great  majority  of  cases,  how- 
ever, whether  they  be  dependent  upon  causes  occurring  before,  dur- 
ing, or  after  birth,  become  chronic.  The  cases  in  which  there  is  the 
greatest  chance  of  spontaneous  recovery  are  those  which  occur  in  the 
early  years  of  childhood  with  prodromal  and  beginning  symptoms 
which  suggest  an  acute  inflammatory  process,  and  in  which  epilepsy 
of  a  severe  type  does  not  develoj).  The  degree  of  spontaneous  recov- 
ery that  will  result  in  these  cases  is  shown  within  at  least  two  years 
after  the  occurrence  of  the  disease.  Cases  that  so  far  undergo  resti- 
tution as  to  show  no  mental  or  somatitr  evidences  of  the  disease  after 
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extremel  V  rare.  At  least  one-third  of  the  cttses  develop 
J  form  of  epilepsy  that  it  incapacitates  them  L'<imi»letely 
WAX  cariDg  for  thein8<?lves,  and  it  is  prnhalOe  that  at 
Itf^fil  twiKthinln  of  all  eases  of  infantile  {-erebral  palsy  beoome  eveutu- 
mlly  a  Imnlen  to  their  families  or  to  tlie  eommuuity. 

KTUo  diuratiou  of  tlie  disease,  tliat  is,  the  pathologit-al  results  of 
lediflease,  may  extend  over  the  natural  span  of  life.  Lannois  and 
mnly  Itav^  stndied  the  anatomical  conditions  found  iu  a  ease  lifty 
MB  after  the  ou>*et  of  the  disease.  # 

PUii'^  pnignotsiM  fi>r  partial  i-ecovery  and  for  the  avoidance  of  epi- 
lepuT  ami  irabecility  i^  better  in  those  eases  in  which  the  paralysis, 
•tJbetafiis,  or  chor«*ifnrni  movements  are  of  motlerate  severity  and 
Knitted  tci  one  side  nf  the  Iwnly.  It  is  extremely  nnfavorable,  lookioK 
mxMy  degrf*e  of  sjiontaneous  recovery,  where  symptoms  of  double 
tplegia,  or  spasm(^dic  pample^ia  occur.  I  have  now 
hatiiUi  a  child  nine  }ears  old  who  hail  cerebral  palsy 
rilli  firodronml  and  attending  8ym[»toms  pointing  to  an  acute  in- 
jmatnry  pnx'ess  in  the  brain,  and  in  whom  x>*^*''^ly«i8  of  one 
ide  of  the  iKuly  ami  weaknetss  of  the  opposite  leg  developed,  who 
luui  learned  to  walk^  and  who  can  use  the  side  whitli  was  formerly 
imral^aed  nearly  iw  well  as  the  healtliy  side.  At  the  present  time  a 
nodafBld  degree  of  imbecility-,  ca%  I  might  l)etter  sav ,  an  nuamen- 
lily  to  fiedagogic  influence,  is  apparently  the  only  residue  of  her 
»er  diiieaae.  She  has  never  deveh>i)ed  efiilepsy. 
In  pome  cases  the  advent  of  pnlM*rty  seems  to  have  a  l>eneficent 
on  the  moral  and  intelleetual  growth;  on  the  other  hand, 
,  ia  iifteB  noticed  that  this  epix-h  of  maturity  is  dela>  ed  and  wlien  it 
|dcw9A  oci^ur  there  is  no  eon*esponding  unfolding  of  the  mind.  It  dr>es 
B0|  alTeet  the  frei|uency  of  epileptic  attacks  as  do  sometimes  the  on- 
l^ael  ami  recnrrenee  of  the  menstrual  epocli. 

MOKBIB  AkaTOJIY  AiJD  PATHOLOGY. 

The  m4»rbid  changes  found  in  the  central  nervous  system  after 

in  ca»e>s  i>f  infantile  cerelnal  ]>alsies  are  characterized  by  their 

itj'  and  ilissimihirity.     They  are  found  almost  exclusively  in 

Ibe  brmtu,  but,  as  we  shiill  have  occasion  to  i>oint  out,  in  some  eases 

in  the  conl  are  also  to  l>e  determined.     When  disi-ussing  the 

clinically,  we  found  that  the  symptoms  grouf>ed  themselves 

Uy  aix^ording  to  the  time  of  the  r>ccurrence  of  the  disease  into 

natal,   and   postnatal;    and  when  we  come   to  study  the 

irliid  anatomy  we  find  that  the  diseased  conditions  differ  according 

I  dia  li*m(Hfnil  ap[>i^irance  of  the  alTt>(;tion.     In  the  pre-natal  eases 
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the  comiuou  defet^t  in  tlie  brain  after  death  i«  either  that  of  porea- 
cephalia  or  the  eoudition  known  as  ageuesiH  curtiealis,  a  state  in 
whieh  there  is  apparently  a  8imi>le  lack  of  development  in  the  i>j  ram* 
idal  celk  and  the  other  celk  of  the  brain  and  their  cnnHtituents,  or, 
we  might  better  Bay,  in  the  motor,  sensory,  and  aswociate  neuroua 
which  are  within  the  braio»  particularly  the  former.  In  the  oases 
that  fXTur  at  the  time  of  birth,  the  common  morbid  conditionB  are  ' 
those  of  meningeal  hennjrrhages  and  their  conwacinences  and  the  a<Tnte 
infections  wliich  may  occur  at  the  time  of  Inrtli.  In  the  cases  occur- 
ring after  birth,  the  postnatal  nues»  the  amitamical  lesions  are  those 
dependent  upon  polioencej>halitis,  whether  it  be  acute  or  hemor- 
rhagic, njjon  meningeal  and  snbpial  hemon^hage,  and  upon  the  vari- 
ous vascular  conditirius  leadiug  to  a|>oplexy  an^l  itn  degenerative  se- 
♦piences. 

It  matters  not  what  the  pathological  lesions  are  in  the  l»eginniDg 
*>f  infantile  cerebral  jialsieH,  thev  all  lead  with  consideralde  uniformity 
to  one  condition  of  the  lirain,  namely,  atrophy.  Atrojihy  of  a  small 
or  of  a  considerable  area  fif  the  brain,  or  indeed  of  an  entire  hemi- 
sphere, is  the  result  of  the  ioflammatory,  sclerotic,  henuirrhagic,  lie- 
generative,  or  cystic  changes  which  constitute  the  active  i>«tthological 
lesions  in  these  palsies, 

Certain  portions  of  the  brain  are  prone  to  l>e  the  Bent  of  tiiead' 
lesions.     These  are  the  motor  area  of  the  cortex,  the  fronted  region 
of  the  brain,  the  basal  gaugUa,  ami,  \ery  rarely,  the  occii>ital  and 
temporal  portions. 

In  about  one-third  of  all  the  cases  of  infantile  cerebral  [»alsy  ther«> 
is  porencephalia  of  some  degree.  The  cavity  formations  may  l>e  very 
slight,  or  they  may  l>e  so  great  as  to  nsui'p  a  large  |)art  of  the  sulw 
stance  of  the  hemisphere,  and  communicate  with  the  hitend  ventricles. 
The  next  mf>st  common  pathological  condition  is  what  may  ho  ealleil 
an  interHtitial  sclerosis,  that  is,  an  increase  of  ecmnective  tissue,  and 
a  conse<pient  atrnpliy  of  the  inherent  cells  of  the  i>art,  which  causes  a 
condition  called  atrophy  with  sclerf>sis.  In  very  exceptional  ca^eSp 
these  sclerosed  areas  nva  small  and  multijjle.  It  may  l»e  that  8ymi>- 
toms  such  as  nystagmus  and  intentirm  tremor,  winch  are  someti mes a  , 
part  of  the  clinical  jjicture  so  as  to  simulate  multiple  sclerosis,  areasso* 
ciate<l  with  this  pathohigical  condition.  In  some  cases,  say  fnirn  five 
to  ten  pc»r  cent,,  there  is  found  a  condition  of  simple  atrophy  of  the 
cell  structures  of  the  brain,  a  condition  that  suggests  that  the  proton 
of  the  part  was  properly  formed  and  that  develo[jment  had  l»egun,  but 
that  it  hjKl  ceased  l»er4ire  any  considerable  degree  had  In^en  reached. 
Ill  from  aiiout  ten  tf>  tifte<^n  |ier  cent,  of  the  cases  the  atrophy  is  the 
result  of  embolism,  tliromhosis.  or  rapture,  and  conse^pient  softening, 


ilioDS,  sclerotic  repair,  and  the  like*  In  a  lesser  i^er- 
I  of  rnnnri,  particularly  iu  eases  dating  fn>m  birtli,  evidences 
lOflliiiiigeal  hemorrhage  will  he  fouud.  Meniugeal  liemorrbage 
quickly  termiuates  the  life  of  the  patient  or  its  rcsiduent  re- 
Buunii  for  a  long  time,  so  that  when  the  case  comes  to  autopsy  there 
mftjr  li6  acaicely  sufficient  evidence  of  a  previous  hemorrhage  to  in- 
dicate it»  existence.  Atrophy  of  con volut ions,  meniugeal  thicken- 
tngv,  aod  pigmentation  may  \>e  the  only  evidence,  and  the^^  are 
altribiitAbki  to  other  causes.  In  a  few  cases  the  gross  and  micro- 
iOQiito  namination  of  the  brain  reveals  the  presence  or  remainK  of  a 
menlngoenceplialitis,  tliat  is,  a  thickening  and  sclerosis  of  the  nie- 
i  with  the  commonly  attendant  vascular  changes,  adhesion  of  the 
ta  a  more  or  less  extensive  area  of  cortex,  and  a  chronic 
dtgonavatiTe  atrophic  process  in  the  implicated  cortex.  Statistics 
r  tiial  meningoencephalitis  is  an  extremely  rare  cause  of  infantile 
il  juiUies.  BaiHi^r  still  is  hydrcjcephalus,  although  one  or  two 
attributed  to  either  the  tuterculous  or  congenital  forms  of  this 
ooodilion  is  to  be  found  in  the  statistics  of  almost  every  author  who 
lyyi  analyaeed  any  considerable  number  of  cases. 

There  ia  no  unanimity  of  opinion  as  to  the  source  and  antecedents 
€if  all  the  morbid  conditions  upon  wliich  infantile  cerebral  palsies 
umy  b©  def>endent.  The  mistake  has  been  made  of  endeavoring  to 
group  the  imthological  conditions  all  under  one  or  iwo  heatls.  The 
tnilh  ia  that  infantile  cerebral  palsjy-  may  be  due  to  any  hemorrhagic, 
ik>r%%  or  degenerative  conditions  that  affect  the  cortical  motor 
the  motor  trat^ts,  or  the  sub-stations  in  which  such  tracts  are 
brfampted*  The  antecedents  of  these  three  patliological  conditions 
oomptrim  practically  almost  every  deviation  from  n<jrmal  recognizetl 
by  pathologists.  As  has  l»een  said,  the  great  proportion  of  prenatal 
canfffl  are  dependent  upon  developmental  shortcomings  and  upon 
defecfa  at^inirtnl  during  the  intra-uterine  growth  of  the  child*  Ccm- 
tf^frriftg  this  former,  we  know  a1)Sohitely  nothing,  and  our  attitude 
lofvarda  the  hitter  is  not  much  more  satisfactor \ .  We  may  ad- 
wmocb  the  hy(w)thesis  that  porencephalia  is  a  terminal  condition 
fct  prerioufi  rupture  or  bkx*king  of  a  vessel  or  nund^er  of  vessels, 
[lait  Wi?  cannot  l»ring  forward  absolute  proofs.  We  do  know,  bow- 
that  rapture  ami  otn^lusion  of  cerebral  vessels,  due  to  degen- 
esatjiOii  of  llie  amin  of  the  blo*Hl-vesseLs,  to  thromV}osi8,  and  to  em- 
holMAf  «lo  occur.  We  know,  further,  that  snch  degenerations  may 
,  be  to  all  intentH  and  purposes  idioiiatliic,  and  we  believe  that  they 
'feft  traumatic.  There  is  considerable  difference  of  opinion  as 
original  seat  and  form  of  the  vascular  le«ion.  Sachs  be- 
that  hemorrhaged  are  the  most  common  expreasion,  while 
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Glowers  argues  tliat  thromlxisis  of  the  superficial  veins  is  often 
the  initial  lesinu.  All  writern  are  af^reed  that  birth  palsies  which 
are  iittribu table  to  ilvNtiicia  are  most  commonly  ilei)endent  njxin 
some  form  of  meningeal  hemorrhage  which  generally  involves  eventii- 
Ally,  if  it  4oeB  not  in  tlie  l»egiuyiug,  the  Hubpial  s[)ace  and  the  cor- 
tex. ThiH  was  originally  demotiHtratfd  by  Dr.  Harah  McNutt,  and 
her  findings  have  l)een  corroborated  by  others.  This  form  of  hem- 
orrhage is  usually  dfr*Hcribed  nn  infcra-araohunitl  or  liemt»rrhage  uimiu 
the  anu'hnoid.  On  examination  after  dmith,  thick,  mf>r6  or  lens  dif- 
fuse blood  clots  are  found  on  the  surface  of  the  amchno-pia.  The 
severity  of  the  hemon^liage  seems  t^i  l»e  expended  on  the  p<mteri"r 
pole  i»f  the  In-ain.  If  tlie  pial  space  is  not  alno  the  neat  of  the 
hemorrhage,  it  will  uauall}^  be  found  to  contain  a  (|uantity  of  sanious 
tiuid.  Thin  is  the  forni  of  heniorrlmge  tbat  in  f<iund  in  infants  whot*e 
birth  has  been  long  and  tedions  nr  aided  by  instrumeLits,  Jtnd  who 
come  iuto  the  world  still-born  or  asphyxiated.  In  some  cases  it 
ot'cnra  iu  infants  l>oni  in  natural  laltor,  wliile  its  occurreuce  in  others 
has  l*een  Httribntcd  to  the  encephalic  stasis  resulting  fmm  twists  of 
the  cord  about  the  neck.  It  has  lieen  said  previously  that  most  of 
the  cases  o(  this  form  of  meningeal  hemorrhage  are  dead-lx^rn.  or  die 
a  few  hours  after  biiih,  never  haviug  recovered  from  the  asidiyxiate*! 
or  still-lxtru  skate.  Postnatal  birth  palsies  are  dependent  upon  a 
greater  numlw^rof  jiatliologii-al  conditirms  than  are  either  of  the  other 
two,  liecause  in  these  the  dilferent  forms  of  infections  i»f  the  brain 
and  jiossibly  even  of  the  meninges  may  be  causative.  There  is, 
however,  notlung  peculiar  about  those  j>athol<»gical  condititms  wliich 
should  call  for  sei»arate  description  in  this  place.  The  fact  that  the 
lesions  are  often  hx-ated  in  diffei^nt  and  remote  x)arts  of  the  brain,  as 
well  as  occasionally  in  the  spinal  cord,  WTmld  indicate  that  the  original 
trouble  is  oftenest  in  the  vascular  system.  In  one  of  the  ciises  cited 
by  Wallenberg,  there  %vfis  a  hemorrhage  in  the  right  optic  thalamus 
and  corpus  striatum,  and  in  another  a  terminal  liemorrluigic  condi- 
tion involving  the  auteritjr  (juadrigeminal  bodies  and  the  crura  of  the 
brain.  Quite  a  number  of  crises  of  similar  lesions  ai-e  to  be  found  in 
the  literature.  In  cases  in  which  there  have  l>een  lesions  both  in  tlie 
lirain  aiul  the  sjunal  coril,  it  is  probable  that  the  original  cimdition 
was  multiple  emlx)li.  Very  rarely  the  primary  lesion  of  infantile 
cerebral  i>al8y  is  a  tumor  involdng  the  motor  area.  Donkin  h»LS  re- 
ported a  case  dependent  U|)on  tnl^rculous  tumor  of  this  region,  and 
Dercum  one  of  angiolithic  sarcoma  of  the  same  region.  Naturally^ 
any  of  these  lesions  involving  the  motor  tract  will  i)r«xluce  descend- 
ing degenerations,  which  nmy  frequently  l»e  tmced  into  the  spiutil 
cord  and  upon  which  the  spastic  phenomena  are  de(>endent. 


i 


IXFANTILE  CEREBIUL  PALSIES. 


DUOXOSIS  AXD  DiFFEIlENTlAL  DUGNOSIS. 


lb**  ilia^nfiHiii  of  cerebral  birtL  [>alsies  usually  offers  no  difficulty. 

\  of  sympUJins  of  spastic  naralvsb  iu  the  shiipe  of  liemi- 

ijp*egia,  or  parajilegia,  att<>ndetl  with  the  U8ual  accorapaui- 

:  Htii'h  palaie.s»  the  athetoid  and  choreic  luovenients,  the  at- 

epilefjfiv,  luid  the  strikiug  mental  shortct)ming8  luake  up  a 

]  ^i<'t^rt*  tliat  in  ijuite  unmistiikable.    There  are  four  ci null tinii>i, 

i«  which  it  is  always  necessary  t*»  exclude,  and  this  cannnt 

'   -  Uly  fie  done  in  some  ciisee  in  which  such  symijtonis  as  epilepsy  and 

♦-1  Hhoitcoaiin^  are  not  present.     These  are:  (1)  auteri*»r  jiolit*- 

.    (2)  idiopatldc  epilepsy;  (3)  subacute  Sydenham's  chorea; 

<4»  tumor  of  the  brain.     The  first-named  can  Ije  excluded  witli 

*f  it  l*e  borne  in  mind  that  it  is  characterized  after  the  acute 

t.itions  have  ceaiied  by  flaccid  paralysis,  by  progressive  atro- 

pb7  iti  ih^  involved  extremity,  by  absence  of  myotatic  irritaliility, 

mad  ^'^  --  t  fion  of  degeneration  to  the  electric  current.     It  can  only 

bt  t  irnl   uith   th(»He   cases   of   cerebral    pals^'  in   whicli    the 

pani  of  the  paraplegic  tyi)e,  very  rarely  when  it  is  of  the 

heiUA|M  ^,»v    tyi»e.     It  is  never  accompanied  by  choreic  movements, 

aibiicms,  fiu'ial  [Kalsy*  epilej^y,  or  menbd  shortcomings,  except  coiu- 

cidmtally,  and  coincidenceft  of  this  kind  do  not  occur  often  enough 

Id  merit  metitinn. 

Careful  physical  examination  will  differentiate  it  with  almost  un- 
•triill^  c«atiiinty  from  cases  of  i<litjy>athic  epilepsy.  In  the  latter  dis- 
emm  there  are  lacking  pand  \  sis  and  evidences  of  secondary  de^enera- 
lioo  io  thii  pyramidal  trac*ts,  athetosis  and  choreiform  movements, 
mod  all  focal  manifestntious.  The  only  cases  of  ejiilepsy  that  can- 
not bi?  ^xchideil  are  thijse  really  defiemlent  uf^m  an  ancient  lesiou  of 
nrfantile  cerebral  imlsy  which  has  so  far  undergone  restitution  as  to 
rob  it  of  allmoUiriid,  paralytic,  and  irritation  accompaniments,  except 
llui  periodic  explcmions  attending  the  epilepsy.  In  these  cases  the 
cmlr  aancif  a  differential  diagnosis  is  the  satisfaction  that  it  may  gi\'e 
hins  wbo  makea  it. 

The  flifferential  diai^osis  from  8ydeuham*8  chorea  which  has  as- 
chn>nic  course  and  which  is  associated,  as  many  of  these 
I  ai%  with  amy osthenia  and  mental  sluggishness  offers  no  diffi- 
Itr  except  in  mro  instances  iu  which  the  leading  symi>tom  of  the 
bml  paky  is  flome  form  of  choreiform  movements.     In  such  cases, 
the  detoctioD   of  any  of  the   somatic  accompaniments   of 
cerebral  jialsy  will  yiut  the  case   in  the  right  category* 
JlgiiUe  atlietoais  of  infantile  cerebral  {lalsj^  may  have  a  considenilile 
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resemblance  to  this  condition,  but  the  bmsk,  paradoxical,  extensive 
movements  of  chorea,  which  are  not  commonly  of  the  face  but  always 
of  the  extremities,  can  be  easily  distinguished  from  the  slow  rhyth- 
mical coordinate  movements  of  double  athetosis.  In  the  former  dis- 
ease there  is  absolutely  no  contracture.  In  the  latter  there  fre- 
quently is. 

The  conditions  which  have  been  described  by  Freud  under  the 
name  of  choreic  hemi paresis  will  probably  eventually  be  found  to  have 
the  same  morbid  anatomy  as  chronic  chorea.  The  differential  diag- 
nosis from  tumors  of  the  brain  involving  the  motor  cortical  area  does 
not  give  rise  to  very  much  difficulty,  because  the  symptom  complex  of 
brain  tumor,  which  includes  headache,  vomiting,  and  optic  neuritis,  is 
not  a  part  of  infantile  cerebral  palsy.  When  the  differential  diag- 
nosis between  these  two  conditions  cannot  l>e  made,  and  when  the 
suspicion  of  brain  tumor  is  well  founded,  as  a  last  resort  an  explora- 
tory trepanation  is  justifiable — all  the  more  so,  as  the  form  of  infan- 
tile cerebral  palsy  in  which  the  intervention  of  the  surgeon  is  justifi- 
able is  the  very  one  with  which  brain  tumor  is  confounded. 

Treatment. 

The  physician  can  accomplish  as  little  in  the  treatment  of  infan- 
tile cerebral  palsies  by  the  administration  of  drugs  and  the  use  of 
other  therapeutic  procedures  as  in  any  disease  which  he  is  called  upon 
to  treat.  Yet  in  spite  of  this  we  cannot  dismiss  the  subject  of  treat- 
ment without  considerable  discussion.  Parents  as  well  as  physicians 
appreciate  the  hopelessness  of  the  outcome  of  the  great  mass  of  this 
class  of  diseases,  and  anxiously  seek  the  trial  of  any  exi)eriment  or 
procedure  which  holds  out  the  slightest  hoi)e  for  relief.  Insomuch 
as  discussion  of  the  efficacy  of  oi)eration  on  the  brain  has  during  the 
past  few  years  been  wellnigh  universal,  it  is  necessary  to  refer  to  its 
utility  in  the  infantile  cerebral  i)alsie8  of  infants. 

Cases  of  cerebral  palsy  of  infants  are  rarely  recognized  until  some 
cousiderable  time  after  the  occurrence  of  the  disease.  At  least,  this  is 
absolutely  true  in  the  experience  of  the  neurologist.  They  are  seen 
by  the  general  i)ractiti()ner  and  by  the  obstetrician,  but  they  are  un- 
recognized as  cerebral  palsies  in  infancy  and  are  considered  forms  of 
meningitis,  brain  fever,  or  palsies  of  i)eriplieral  origin.  A  number 
of  them,  indeed,  are  confounded  with  acute  anterior  poliomyelitis. 
Their  diagnosis  is  usually  first  made  when  the  palsy,  the  contracture, 
the  choreic  or  athetoid  movements,  or  the  epilepsy  and  idiocy  begin  to 
dominate  the  existence  of  the  child.  This  being  so,  the  opportunity 
of  using  preventive  measures  has  ceased  to  exist.     This  makes  the 
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necessity  of  emphasizing  the  fact,  that  possibly  one-third  or  even 
more  of  all  the  cases  of  infantile  cerebral  palsies  eould  be  pre- 
Tented  if  the  causes  of  dystocia  and  prolonged  labor  could  be 
promptly  removed,  more  urgent.  The  injuriou8Dess  of  forceps  deliv- 
ery is  slight  when  com  paired  with  the  evil  effects  of  tedious  lalior. 
The  prognosis  could  often  be  materially  influenced  for  the  l>etter 
if  the  cases  dependent  upon  acute  inflammation  of  the  gray  mat- 
ter of  the  brain  were  recognized  and  treated  at  the  lieginning  of  the 
disease. 

Cases  that  are  seen  during  the  acute  manifestations  and  prodromal 
symptoms  should  lie  treated  in  the  same  way  as  one  of  M'ute  lepto- 
meniDgitis  or  acute  encephalitis,  particularly  should  measures  be 
taken  to  cut  short  or  cause  abatement  of  the  con v nisi ve  phenomeua. 
This  can  best  be  done  by  the  administration  by  month  or  by  rectum 
of  large  doses  of  chloral  and  bromide,  and  the  ajjplication  of  ice  to 
the  head.  The  immediate  treatment  of  cases  dne  to  meningeal  hem- 
orrhage does  not  differ  from  that  of  ordinary  cerebral  apoplexy ;  ab- 
solute quiet  m  by  far  the  most  impoi-tant  measure. 

The  treatment  of  these  casea  when  they  come  to  the  neurologist 
must  be  considered  under  the  following  heads:  Treatment  of  the 
deformities,  including  the  paralysis,  the  contracture,  tli©  athetosis, 
and  the  choreiform  movements;  (2)  treatment  of  the  epilepsy;  and 
(3)  treatment  of  the  mental  shortcomings.  Much  may  be  done  to 
overcome  the  deformities  resulting  from  the  yjaraiysis  and  contracture 
by  the  use  of  modern  orthopisedic  apjdiances,  and  particularly  if  the 
prepress  of  the  deformity  and  contracture  be  at  the  same  time  op- 
poeed  by  the  use  of  massage.  Electricity  in  any  form  is  not  of 
the  slightest  service.  Occasionally  the  Hurgeon  may  decide  the 
necessity  of  single  or  multiple  tenotomy  before  the  ajiplication  of 
orthopa?dic  apparatus,  and  oftentimes  this  little  oiieration  is  of 
considerable  service  in  assisting  to  overcome  deformity.  Very 
little  can  l>e  done  either  by  medication  or  orthojuedic  appHances 
to  counteract  the  athetosis,  and  very  much  less  can  Ije  done  to  over- 
come the  choreic  movements,  although  in  individual  cases  care- 
fully constnicted  models  in  gutta-percha  from  casts  of  the  arm  or 
splints  have  been  used  with  service  in  contributing  to  tlie  patient's 
comfort;  occasionally  permanent  benefit  follows.  In  some  cases  of 
athetosis,  the  continual  movements  have  become  so  aggravating  and 
distressing  that  amputation  of  the  part  has  been  [proposed  and  re- 
sorted to.  In  fact,  I  know  of  nothing  more  distressing  than  the 
cravings  of  a  little  patient  eleven  years  old  with  athetosis  now 
under  observ^ation,  for  amputation  of  the  hand  and  wrist,  which 
are  in  continual  rhythmical  movement  and  associated  witli  pain- 


ful  spasms.     But  nothing  is  to  be  gained  by  resort  to  such  be 
measures. 

Treatment  of  the  epilepsy  is  also  most  unfruitful.  The  usual 
dietetic  and  bromide  treatment  of  these  cases  counts  for  but  little. 
If  the  patient  is  brought  thoroughlj  under  the  influence  of  the  bro* 
mide  and  if  the  diet  and  bowels  are  carefully  i*egulated,  the  number 
and  severity  of  the  fits  may  be  somewhat  mitigated,  but  nothing  reftl 
is  gained  by  such  treatment,  except  that  the  existence  of  the  unlortu* 
nate  one  is  made  more  tolerable.  Yet  this  is  the  treatment  which  the 
great  number  of  eases  must  receive.  Personally,  after  a  considerable 
experience  with  the  opium-and-bromide  plan  of  treatment,  I  liave 
come  to  the  conclusion  that  more  benefit  is  to  be  derived  from  this 
than  from  any  other.  It  coDsists  of  the  administration  of  opium 
iu  doses  of  from  fi%'e  to  ten  grains  daily,  according  to  the  age  of 
the  child,  and  continued  for  a  period  of  six  weeks.  At  the  end 
of  this  time  the  opium  is  stopped  abruptly,  and  the  patient  put! 
u{ion  toxic  doses  of  bromide,  from  a  drachm  to  two  drachms  a 
day.  After  these  large  doses  have  b«:^en  given  for  from  two  to  four 
weeks^  the  dose  is  gradui^y  dimiiiiHhed  until  evidences  of  the 
drug's  toxicity  diRapi>ear,  and  the  patient  is  kept  on  this  mini- 
mal tpiaDtity  until  the  fits  again  l>egin  to  be  of  increased  freiiuency 
and  severity,  when  the  opium  treatment  may  be  repeated.  I  havej 
found  that  by  rei^eating  the  opium  course  once  or  twice  a  year  more 
can  be  done  to  hf*ld  the  epilepsy  in  abeyance  than  by  any  other  drug 
or  combination  of  drugs;  and  that  in  the  mean  time  i>edagogic  meas- 
ures  have  greater  effect  and  are  more  easUy  carried  out.  In  fact, 
the  orthopsedic  measures,  the  opium- bromide  medication,  and  peda- 
gogic efforts  constitute  the  plan  of  treatment  applicable  to  the  great  1 
majority  of  cases. 

The  apjilication  of  cranial  surgery  has  a  narrower  field  of  useful- 
ness in  the  brain  palsies  of  infancy  than  in  any  other  disease  for  the 
relief  of  which  it  lias  ever  l>een  HuggeHted.  During  the  past  five 
years,  and  espwially  since  the  time  when  Horsley  showed  that  the 
skull  could  be  opened  with  greater  impunity  than  ever  before  was 
dreamed  of,  and  sinoe  Lannelongue  claimed  a  considerable  degree  of 
efficaciousness  for  craniectomy  in  microcephalic  iiliocy,  oi>eration  ou 
the  skull  has  been  extensively  emi»loyed,  and  more  so  in  Americ4iJ 
than  anywhere  else,  for  the  relief  of  epilej^y  developing  with  tlie 
cerebral  palsies  of  childhood.  The  results  of  these  operations  have 
been  carefully  weighed  and  found  to  be  disappointing.  The  only 
jp^cases  in  which  the  surgeon  should  I>e  advised  to  operate  are  those  in 
which  the  diagnosis  of  a  fr>cal  cortical  lesion  can  l>e  made,  and  those 
in  which  symptoms  denote  the  dependence  of  the  symptom  complex 
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ineniDgeal  hemorrhage  or  cicatrix.  Even  in  these  cases  very 
lUle  if  miy  permanent  benefit  can  be  promised.  Every  case  of  epi- 
Iff  it  matters  not  what  its  origin  may  be,  is  temporarily  l)enefited 
hy  opQTuHoji  on  the  sknll,  and  in  some  cases  it  may  be  fitting  to  re* 
sort  to  operation  for  such  a  modicum  of  grateful  relief.  To  siun  up 
my  imiiTidufd  experience  with  operation  for  epilepsy  associated 
witt  the  cerebral  palsies  of  chiklhood,  and  w^hich  is  based  on  a  con- 
ijditmbla  iiuml)er  of  cajses,  I  may  say  that  the  opinion  of  Dana  is 
abo  muie:  It  exercises  none  other  than  a  pedagogic  influence.  The 
opefmlMm  itself  and  its  entailment  of  confinement,  of  carefnl  nursing 
a&d  attention,  of  regulation  of  the  diet,  all  tend  to  influence  these  un- 
patients  for  the  better;   but  this  influence  is  rarely  per- 

TmUment  of  the  patient  from  the  standpoint  of  the  pedagogue 
a  mcMil  important  one.  The  physician  can  do  most  good  by  giving 
aide  of  the  treatment  his  careful  attention,  while  the  orthopiedic 
loolcs  oat  for  deforming  contractures.  The  unfortunate  vic- 
tima  of  infantile  cerebral  palsy  and  it«  sequelie  of  mental  defects  uud 
epQepey  are  the  pariahs  of  our  public  schools,  and  as  a  result  any 
biteiil  cttUi%*Atibility  which  they  may  possibly  possess  is  lost.  Par* 
oda  abmild  be  urged  to  place  such  children  early  in  schools,  i)rivate 
and  aemi-pulilic,  which  have  been  organized  in  many  parts  of  this 
cuuiiif^y  such  as  at  Syracuse,  N.  Y.,  and  Elwyn,  Pa.,  where  mental 
and  physical  discipline  l)est  adapted  to  these  cases  is  adminis- 
imed  according  to  the  most  advancenl  methods.  Siich  methods  of 
JgacJiiDg  and  discipline  are  superior,  in  almost  every  caae»  to  indi- 
vidual Irei^iiieiit  by  a  physician  and  teacher,  even  in  crises  in  which 
thm  financial  side  of  the  question  has  not  to  be  considered,  unless  the 
ler  has  had  large  experience  with  these  patients. 
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MULTIPLE  SCLEROSIS. 

lomlar  cerebroepiDal  selerogm,  disseminated  sclerosis,  multilocu- 
Imr  selejosiat  sctewtte  en  phiines,  Hcrdsklerose,  polynesio  sclerosis, 
CliAii3o4*8  diaeaiie,  etc.,  is  one  of  the  commonest  degenerative  diseases 
of  Urn  wsfTTOOB  system.     Tbe  truth  of  this  has  but  recently  dawned  on 


History. 

The  history  of  the  disease  can  be  told  in  a  few  words.  About  the 
\  uf  the  first  half  of  the  nineteenth  century  the  lesions  of  dis- 
l sclerosis  were  de jjieted  in  the  jilates  of  Cruveilhier's  **  Ana- 
Pkthoh^gitiue"  (183o-1842),  and  in  Carswell's  "lUustratirms 
of  the  Elementary  Forms  of  Disease''  (1838),  The  disease  interested 
thffiin  ftQthors  on  account  of  what  it  resulted  in,  not  l^ecanse  of  its  ^^ene- 
mm  mud  comae.  The  disease  was  fii^t  ei>nsidered  clinically  by  Fre- 
iid»,  of  Breslau,  in  1849.  A  few  years  later  (1856)  Valentiner  ma<le 
importaiit  ^nalomical  observations  of  several  of  the  cases  which  Fre* 
liad  studied  clinically.  Previous  to  this  (1855)  Tnrck  had 
cmB  perfunctory  attention  to  it  from  a  physiological  stand- 
poitii.  The  study  of  the  anatomical  basis  of  the  diseaae  received  its 
foil  impetus  from  Rokitansky  and  from  Eindfleisch.  The  former 
indined  lo  Ihe  belief  that  the  formation  of  the  localized  areas  of 
scleroois  was  the  result  of  a  previous  inflammation  of  the  brain  sul> 
nHmnrwk  It  wtm  not,  however,  until  some  years  later  (1863)  that  an  ex- 
pboAtioo  of  the  histogenesis  of  niultiple  insular  sclerosis,  so  plans- 
iblt  thai  it  still  has  ardent  a*lvocates  at  the  present  day,  was  jiut 
fcvtli  by  the  celebrated  pathologist  Rindfleisch,  of  Zurich.  He  Ih*- 
lief«d  llial  chaxiges  begin  in  individual  vessels  and  in  their  branches, 
dnular  to  tho^e  de*icrilK*d  as  chronic  inflammation  here  or  else- 
wlmre;  thai  these  induce  and  are  ac*companied  by  atrophy  of  the 
nerrmis  elements  and  a  coincident  formation  of  connec- 
which  constitutes  the  *  islands."  It  will  be  seen  further 
boir  cloi;ely  this  shitement  of  views  resembles  that  held  and  ad- 
by  Marie  and  some  other  recent  writers  who  have  during 
the  paal  decade  busied  tliemsekes  with  the  pathology  of  this  afl^ec- 


^-  Although,  a»  has  been  stated,  Frerichs  was  the  first  to  consider 
^■m^  diaeaae  clinically,  and  although  the  afl'ection  has  been  carefully 
^nBaetilied  by  Biierwinkel,  who  made  note  of  the  occurrence  of  tremor 
^Wljr  on  folnntar?*  movement,  by  Zenker,  and  by  Valentiner.  it  was  not 
aalil  Ohavooty  under  the  leadership  of  Yulpian,  took  up  the  subject 
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in  1862,  that  the  imi>etus  was  given  to  the  clinicul  study  of  the  con- 
ilition  which  soon  secured  its  universal  recognition.  Four  years 
hiter  Chiireot  published  a  lecture  on  sclerose  en  plaques  which  to-day 
remains  a  mirror  held  up  to  the  disease  as  it  unfolds  itself  in  its 
classic  form.  If  t!ie  reputation  for  diagnostic  pein^iiieaciousness  of  tha 
famous  FreiR'h  neurologist  rested  on  this  lecture  akme,  it  would  b© 
estjiVjlished.  Ho  studied  the  disease  not  only  clinically,  but  anatom- 
ically, and  made  in  the  latter  field  an  impoiiimt  observation,  to  wit, 
that  even  when  a  nerve  became  ensheathed  with  the  newly  formed 
connective  tissue^  all  its  constituents  suffered  imj^irment  up  to  the 
point  of  complete  deHtruction,  except  the  axis  cylinders.  Like  so 
many  other  importtiot  contributions  made  by  this  neurologist,  cor- 
roboration of  the  occurrence  of  symptoms  and  their  dependence  on  cser- 
tain  morbid  s twites  came  from  the  labor  of  his  pupils,  wliich  he  in- 
spired and  C4irefully  fostered.  Thus  it  was  that  Ordenstien,  in  his 
thesis  (1H(»7),  dwelt  upon  the  distinctive  features  between  multiple 
sclerosis  and  paralysis  agitans;  that  Bourneville  and  Gu4»rard  (1869) 
era[>hasized  the  significance  of  nystagmus;  and  although  Charc<»twafi 
afterwards  i>rompt*^d  by  wider  experience  to  modify  his  views  aa  to 
the  fre(pi*:^ney  of  occurrence  of  intention  tremor  and  nystagmus*  tliey 
still  remain  important  integers  in  the  make-up  of  every  typical  case. 
Since  that  time  the  disease  has  received  the  most  widespread  and 
ardent  attention  fr<^m  jdiysicians  the  civilized  world  over.  The  names 
of  the  most  important  contemporaneous  contributors  will  l>e  found  in 
the  body  of  this  article  and  in  the  bibliography  appended. 

Etiology. 

Although  many  important  etiological  factors  of  disseminated 
sclerosis  are  established,  the  real  causation  of  the  disease  is  un- 
known. It  is  one  of  the  degenerative  dieeAsea  of  early  life,  and 
may  occur  at  a  most  tender  age,  an  apparently  well-develoi>ed 
case  coming  on  befoi^e  the  second  year  having  been  reported  by 
Droschfeld.  It  usually  develops  Ixffore  the  age  of  complete  adolea- 
cemre;  its  primary  manifestations  may  be  said  never  to  show  them- 
selves later  than  the  thirty-fifth  to  the  fortietli  year.  I  feel  convinced 
that  those  who  teach  the  occurrence  of  the  majority  of  cases  between 
the  third  and  fourth  year  (Moncorvo)  are  in  error;  at  the  same  time, 
decided  inclination  is  had  to  the  opinion  of  Buzzard,  Oppenheim,  and 
others,  tlmt  in  a  great  number  of  eases  the  advent  of  symptoms  ante- 
dates by  years  the  period  stated  by  patients.  An  extensive  search 
through  the  literature  of  this  disease  has  revealed  no  less  than 
twenty-seven  cases   in  wliich  the  disease  began  during  childhood. 
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This  will  be  more  readily  comprehensible  wheu  it  liaa  been  shown, 
mm  I  aiiaU  endeavor  to  do  later,  that  in  the  large  number  of  cases 
wliidi  do  not  conform  to  one  classical  type  of  the  disease,  the  time 
iutalfWiixig  lietween  the  first  symptom  and  the  accompaniments  nec- 
for  the  diagnosis  of  tlie  disease  is  a  variable  and  often  a  long 
mad  tluik  tlio  interim  may  be  without  complaint  or  manifestation. 
The  dueaae  has  gone  down  in  literature,  on  account  of  the  dietnm 
of  Charcot,  as  one  that  occurs  more  often  in  females  than  in  males ; 
but  m/  ©iperience,  corroborated  by  that  of  others,  is  that  sex  is  not 
an  Minlogical  faet^Dr,  tlie  disease  being  quite  as  likely  to  occur  in  one 
as  in  the  other* 

TboQgh  the  disease  has  never  manifested  itself  in  such  a  way  as 
came  it  to  1»g  considered  strictly  familiary  or  heredibiry,  some  in- 
>  have  been  recorded  in  which  it  would  seem  heredity  wan  a 
fartor.  Such  are  the  cases  reported  by  Erb,  Dreschfeld,  Lench  and 
Frericha.  Pelizaeus  has  also  reported  five  cases  developing  in  the 
aaoi«9  family.  After  a  careful  examination  of  the  records  of  his  cases, 
aad  in  the  light  of  what  is  tonlay  known  of  heredi tan  cerebellar 
atada,  I  am  unwilling  to  believe  that  the  cases  reported  by  him  l>e- 
in  this  category.  That  a  marked  inherited,  neuropathic  dis- 
poaitioti  exists  in  many  patients  who  develop  this  disease  is  shown  by 
a  imniber  of  casea. 

foctoro  to  which  the  occurrence  of  multiple  sclerosis  ca.n  often 
t»^  liUributed,  named  in  the  order  of  their  importance  and  frequency, 
art' :  previous  infectious  disease,  such  as  pneumonia,  influenza,  scar- 
latina, measles,  typhoid  fever,  diphtheria,  variola,  dysentery,  ma- 
laiia  (Tcarttand  Angelieni),  cholera,  and  puerperal  fever;  slow  poison- 
iag  by  eome  of  the  metallic  elements,  such  as  leMl,  copper,  mercury, 
faiac,  fihoephoms,  and  ciubon,  and  thus  indirectly  traceable  to  occu- 
pstions;  expoHTire  to  cold,  and  particularly  if  associated  with  hard- 
$hip  and  inclement  weather;  psychical  shock  and  strain,  such  as 
flinty  and  it  would  seem  that  the  latter  is  particularly  operative  if 
with  some  slight  injury,  grief,  and  such  reverses  and  ex- 
imake  a  profound  impreftsion  on  the  nervous  centres;  and, 
poiiMjr,  inherited  and  acquired  syphilis. 

Tha  idle  played  by  infection  in  the  causation  of  this  disease  is  in 
aany  caaoii  so  important  that  it  must  be  given  the  first  ]>lace.  I 
baf^  aaen  two  striking  examples  of  the  disease  diHtinctly  traceable  to 
in  a  young  w*oman  of  twenty-three»  in  whom  the  first 
of  the  disease  followed  close  on  an  attack  of  tropical 
iymmbeTT  when  she  was  four  years  old ;  and  one  in  a  man  of  twenty- 
afti^r  influenza.  Its  causal  relationship  to  the  other  infectious 
abore  enumerated  has  been  dwelt  upun  by  Eahler  and  Pick, 
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Marie^  Oppenheim,  Ribbert,  Leyden,  and  many  other  InveBtigatoni;  ^ 
while  the  number  of  writern  who  have  reeorded  cases  in  which  an  in- 
fec^tiouB  disease  had  preceded  the  first  syinptonis  of  multiple  sclerosis 
by  a  short  time  is  very  great.  How  infectious  agencies,  diversified 
as  they  are,  npf-rate  to  produce  a  destruction  of  tissue  in  scat* 
tered  areas  which  have  no  iutenlependeucy,  with  a  simultaneous  de- 
velopment of  dej^euerated  tissue,  and  the  processes  that  mediatd 
these  Btat43B,  is  a  riddle,  and  proffered  explanatirm  must  l*e  theory- 
based  on  analog).  We  have  gone  no  further  with  bl<xKl  path* 
ology  tlian  to  l>e  able  to  say  that  it  is  probable  that  the  produolaj 
of  low  forms  of  vegetal  »le  life,  as  well  as  cortiiiu  organic  substanoeft 
taken  in  from  without  *ujil  forming  compounds  with  some  of  the  con* 
stituent*!  of  the  blood,  are  fre<piently  inimical  to  the  preservation  of 
the  nutritive  balance  of  various  paiis  and  constituents  of  the  nervf>a8 
systt^m.  AVliat  determines  the  destruction  of  one  part  after  one  tt:>xic 
condition  of  the  blood  or  the  occuiTence  of  an  inflammatory  prot^ess 
in  one  instance,  and  a  purely  degenerative  one  in  another  following 
a  similiu*  infection,  we  are  entirely  unable  to  say.  That  the  presencs  i 
of  divers  s|)ecific  organisms  in  the  blood,  as  the  result  of  divers  spe-  j 
cific  diseases,  may  fjn/ilitiite  the  a^^'tivity  nf  a  \Tilgar  juithogenic  mi- 
crobe, and  that  thus  a  combined  infection  causes  exclusively^  sclerosis  J 
in  plaques,  fus  suggested  by  P.  Marie,  is  fanciful  to  a  degree. 

Reference  to  those  cases  of  multiple  Hclerosis  which  follow  infec- 
tious diseases  such  as  measles,  scarlatina,  and  dii>htheria,  as  false 
disseminated  sclercisis,  as  has  been  done  by  Dawson  Williams,  Boinet 
and  Saleljert,  for  example,  is  not  only  misleading  but  positively  anti- 
[Kithic  to  our  conception  of  the  pathology  of  the  disease.  There 
wtmld  seem  to  be  little  doubt  that  the  cases  repoi*t-ed  by  the  first 
writer  under  this  title  really  belong  in  the  cat^pgory  of  acute  hemor- 
rhagic encephalitis.  If  tliere  is  such  a  ccmdition  as  false  dissemi- 
nated sclerosis,  it  is  acutely  toxic  or  hysterical,  not  poet-infectious 
and  organic, 

Prolonge<l  absorption  of  some  of  the  metallic  poisons  above  men* 
tioned  has  recently  been  reverted  to  as  a  cause  of  this  disease  by 
Oppenheim.  Only  one  case  has  come  under  my  own  observation 
in  which  one  of  these  substances,  mic,  could  be  regarded  as  an 
etiological  factor.  Becorch*  of  cases  which  oould  be  distinctly  traced 
to  exposure,  fright,  and  slight  trauma  are  numerous.  In  thirteen 
cases  which  I  have  had  under  personal  observation,  none  of  the  alx)v©- 
mentioned  hictors  except  the  second  and  slight  injury  has  played 
any  part.  It  does  not  seem  to  me  praiseworthy  to  take  too  seriously 
those  cases  in  which  it  has  been  reported  that  the  dise:ise  was  trace- 
able to  a  fit  of  anger,  such  as  one  reported  by  Jordan.     Certain  it  is 
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limk  tli#  ffiaeMB  may  show  itself  or  first  he  uoticed  after  such  an  out- 
break, but  to  admit  such  (^incidence  as  evidence  would  be  tolerated 
in  oo  otii&t  annak  tiian  thoee  of  medicine.  Fright,  ex]>osure,  and 
the  like  aim  often  the  immediate  auspices  under  which  the  Bymptoms 
of  multiiile  aeleroais  are  uahered  in ;  but  how  far  they  can  be  con- 
sidfirod  utrictly  causative,  it  is  difficult  to  say.  No  fact  is  lietter 
catablfabed  in  neurology  than  that  these  occurrences  debilitate  the 
iM>nroii8  system,  and  thus  facilibite  the  occurrence  of  nutritiye  changes 
whi  *  died  disease. 

1  line  t4>  time  the  imfjortance  of  inherited  and  acquired  syph- 

ilid in  th©  etiology  of  this  disease  is  urged  b}-  some  obHerver.  The 
ninsi  tmswerving  ailvtx-ate  of  this  \  iew  has  been,  and  is,  Moncorvo, 
of  Bio  Janeiro.  He  has  rei*ently  written  of  twenty-one  cases,  occur- 
ri^  ill  |iAtieDta  of  from  sixteen  months  to  seven  veiirs  of  age,  in  the 
m^riiy  o(  which  inherited  syphilis  was  believed  to  l^e  the  cause  of 
tlia  fiiseaae.  Hereditary  syphilis,  he  says,  is  often  proved  by  the  oc- 
cmrrooe  of  iiathoguomonic  symptoms  that  respond  to  treatment.  He 
beUevas^  fmiheruiore,  that  inherited  syphilis  causes  multiple  sclercv 
sis  in  such  a  way  as  to  coincide  with  the  i>athoh>gical  hyixithesis  of 
Marie  and  Jendraseik— that  is,  that  a  perivascular  lesion  is  the  start- 
i]|g^|K>int  of  the  various  nmlules  of  sclerosis.  Individual  experience 
mad  examination  of  the  literature  leails  me  to  deny  any  particular  re- 
Iali<itstlup  between  either  inherited  or  accjuired  syphilis  in  the  cAusa- 
Ikn  of  multiple  sclero*iis,  although  it  may  Im  possible  to  get  a  history 
of  STfiliilis  in  a  very  small  percentage  of  the  cases.  The  exj>erience 
of  the  Ust-nauied  observer  is  unique,  and  until  corroborated  should 
be  given  rtx^oguition. 

Mttltipk  scleri>8is  occurs  at  an  age  before  enervating  habits  and 
iDJarioiia  excesses  are  ao«[uired  or  indulged  iu,  and  thus  they  do  not 
into  llie  « >     '         «>f  this  (bsease,  as  they  do  in  that  of  many 
1 1  ises  of  tlie  nervous  system.     Although  Tweeily 

1ms  rt!port«d  a  case  in  which  not  the  slightest  causative  influence 
cseepl  nsstarbation  could  be  traced,  that  this  is  other  than  a  mere 
can  scarcely  he  credited.  S<ime  writers  would  have  us 
that  refrigeration,  exposure,  getting  wet  through,  and  the 
tflDS,  pJa^r  n-  '  •  ''  ■  I  role  in  the  causation  of  this  diseftse.  For  in- 
ilaiic«^  Knii  !;ites  that  out  of  one  hundred  cases  forty  %vere 

tttribolabla  directly  to  thme  factors;  and,  on  the  other  hand,  he 
dose  not  think  that  infection  yilavs  a  very  important  part.  My  ex- 
periitotw  does  not  coincidt*  with  his.  Cmmer  hm  noted  the  occur- 
tSQoe  of  multiple  sclerosis  in  connection  with  acute  myelitis,  and 
a  noQiher  of  autborH.  imrtictdarly  Kelp,  Schiile,  Bucliwald.  Schultze, 
Iiave  pointed  out  its  coexistence  with  diifuse  sclerosis. 
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Symptoms. 


The  clinical  phenomena  presented  by  this  disease  are  not  easy 
to  portray,  because  of  the  many  different  forms  in  which  it  reveals 
itself.  When  we  consider  the  various  locations  which  the  islets  of 
sclerosis  may  have  in  the  different  parts  of  the  nervous  system,  and 
to  which  they  may  be  limited  for  at  least  some  time,  this  is  not  at 
all  surprising.  A  brief  description  of  the  disease,  as  it  shows  it- 
self typically,  will  first  be  given;  and  then  the  atypical  forms  will 
be  considered.  The  symptoms  are  sometimes  divided,  to  corre- 
spond to  the  predominant  location  of  the  sclerotic  patches,  into 
symptoms  referable  to  the  spinal  cord,  to  the  oblongata,  and  to  the 
brain.  This  is  a  division  which  does  not  imrticularly  facilitate  com- 
prehension of  the  disease,  while  it  does  add  to  the  difficulty  of  recog- 
nizing the  indi\iduality  of  the  affection.  That  symptoms  frequently 
indicate  the  involvement  of  one  of  these  parts  in  the  beginning  is 
true;  but  for  the  lesion  to  remain  confined  to  either  the  brain  or  the 
cord  during  the  entire  course  of  its  disease,  therefore  causing  corre- 
sponding symptoms,  is  of  such  rarity  that  it  need  not  be  considered. 
The  early  symptoms  are  not  alike  in  all  cases,  but  they  usually  indi- 
cate primary  spinal-cord  involvement,  although  cerebral  symptoms 
may  be  the  predominant  ones  for  some  time.  In  the  one  there  will 
be  a  history  of  unsteadiness  and  weakness  in  the  legs,  coming  on 
after  some  trivial  accident,  which  the  patient  inclines  to  believe  may 
be  the  cause  of  the  weakness,  but  more  probably  the  presence  of  the 
disease  is  the  cause  of  the  accident.  Such  an  onset  I  have  seen  in 
a  peddler,  twenty-eight  years  old,  who,  trying  to  walk  on  a  plank 
thrown  across  a  pool  of  water,  fell,  but  did  not  hurt  himself.  He 
changed  his  clothes  quickly,  and  there  was  no  bad  result,  such  as 
chill,  from  the  wetting.  Three  days  afterwards  the  first  symptoms 
of  multiple  sclerosis,  consisting  of  a  feeling  as  if  all  the  strength  had 
left  the  arms  and  hands,  crawling  sensation  in  the  lower  extremities, 
and  a  change  in  speech  were  observed,  and  the  disease  developed  pro- 
gressively up  to  a  certain  stage  from  that  time.  In  some  cases,  x)ar- 
ticularly  observed  in  females,  the  symptoms  of  the  disease  will  be 
ushered  in  by  a  sudden  loss  of  power  in  the  limbs,  localized  numb- 
ness, pins-and-needles  sensations,  sometimes  confined  to  one  extrem- 
ity and  more  often  in  the  one  in  which  there  is  motor  weakness,  as- 
sociated, perhaps,  with  some  loss  of  sight.  These  symptoms  may  all 
disappear,  and  after  a  time  recur  in  another  extremity.  Occasion- 
ally, in  addition  to  the  stiffness  of  the  legs,  which  is  generally  asso- 
ciated with  a  good  deal  of  disturbance  of  locomotion,  there  will  be 
some  hurried  action  of  the  sphincters,  and  occasionally  a  pain  in  one 
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istremttj  or  in  both.  This  imin  varies  Id  character,  and  although 
tt  mmy  hm  sharpy  Bimllar  to  that  of  loc*omotor  ataxia,  it  in  iiBually  of  a 
dull,  aoliiiig  cliaracter,  and  |)ersisteut,  not  intermittent. 

TI16  tiraulilis  in  walking  is  a  very  variable  quantity.  At  first  there 
mmj  be  litik  more  than  a  simple  spastic  gait,  which  is  associated  with 
00010  loBs  •»£  fitrcDgth ;  the  latti^^r  m  particularly  apparent  aft^er  pro- 
looged  EnQflciilar  effort.  As  the  flise^isc  progi^s8e8  the  si^at^tic  gait 
hccoiBew  more  pmnounced^  and  the  unsteadineas  and  staggering  in 
walkiDg  are  moi^eapijarent.  ( )n  endeavoring  to  widk,  tlie  heel  cornea 
off  the  grottnd  rather  c[uickly,  and  there  is  difficulty  in  lifting  the 
loe;  but  vben  it  does  clear  the  grrmnd  the  foot  shoots  ahead  like  a 
Kpriog,  and  frequently  gets  in  front  of  the  other — that  is,  there  ma}* 
be  what  id  called  a  modified  cross-legged  progressioo.  This  disso- 
caaticm  bf^tween  the  movement  of  the  legs  and  tbat  of  the  body  is  very 
•triking.  The  legs  progress  firat  ami  seemingly  more  or  less  invol- 
WBtaurily,  nrhile  the  Ixxly  follows  later,  as  in  a  completely  voluntary 
(xnditicyQ.  This  spasticity  is  most  manifest  in  the  lower  extremitiea, 
it  is  fre*iuently  seen  to  a  con8idera1>ly  less  extent  in  the 
'extremities.  With  it,  myotatic  imtability  is  increased.  The 
kaatlerks  are  very  lively,  and  ankle  clonus  is  a  common  concomitant. 
Tb^  latter  is  frec^uently  seen  when  the  patient  rests  the  foot  on  the 
This  pots  the- Achilles  tendon  on  the  stretch,  ami  the  conse- 
ia  a  rapid  vibration,  which  fieqiiently  extends  to  the  entire 
■bi)dT.  and  is  stop|>e<l  only  after  complete  rest.  Ant^ther  manifesta- 
ticici  of  myotatic  irritability,  which  can  often  l>e  demonstrated  by  the 
pbjraician^  ia  see^  if  the  foot  be  doi-sitlected,  when  the  tibialis  antiens 
Bumes  a  stat^  of  tonic  contraction,  and  will  not  infret[uently 
ill  this  condition  for  some  time. 
Id  fiomo  cases  Urn  gait  is  typically  cerebellar;  that  is,  titubation, 
mateadineeSy  and  reeling  in  the  act  of  progression  are  very  striking. 
In  addition  to  the  spasticity,  the  patient  walks  as  if  inebriated.  But 
tba  fDost  CQumion  g;ait  in  the  early  stages  of  this  disease  is  a  com- 
of  tb6  cer^^b#»llar  gait  and  spasmodic— in  addition  to  the 
of  the  gait  which  have  preWousl}'  l>eeB  described, 
there  will  l»  added  some  uncertainty  of  station,  titnbation,  etc.  In 
Ih^  motor  disturbance  will,  almost  frf>m  the  l>eginning. 
Urn  sba|)e  of  a  partial  or  complete  paraplegia,  in  which  the 
*claap-knife**  rigidity  is  very  similar  to  that  found  in  transTerae 
]ej«4itia.  This  condition  is  almost  always  seen  in  the  lower  ex- 
tremittee,  but  it  may  involve  one  of  the  upper.  Such  paraplegia 
maj,  aoeordiiig  to  the  patient*s  statement,  come  on  rather  abruptly. 
BHolpkiciat  with  or  without  prcK^eding  or  subsequent  disturbancee 
et  eonacioiia&efla,  doee  occur,  but  is  not  very  common.     This  symp- 
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torn  will  be  commented  on  later  when  referring  to  the  atypical  forms 
of  the  disease. 

Oftentimes  the  weakness  and  stiffness  in  both  l^s,  coming  on 
suddenly  and  associated  or  not  with  other  symptoms  which  we  con- 
sider pathognomonic  of  multiple  sclerosis,  increase,  so  that  in  from 
six  to  eight  weeks  the  i)atient  cannot  walk.  Then  there  may  follow 
apparent  recovery,  later  a  relapse  or  the  development  of  similar  con- 
ditions in  other  parts  of  the  body,  and  eventually,  perhaps  several 
years  later,  the  development  of  a  typical  multiple  sclerosis.  The  early 
symptoms  are  often  referable  to  the  general  nervous  system,  or  there 
may  be  such  general  cerebral  symptoms  as  vertigo,  headache,  and 
mild  mental  symptoms.  On  the  other  hand,  among  the  first  symp- 
toms may  be  those  referable  to  the  eyes.  A  case  reported  by  Oppen- 
heim  showed  disturbance  of  vision,  confined  to  the  left  eye,  which  de- 
veloped acutely  some  years  before  the  spastic  paresis  of  the  leg, 
optic-nerve  atrophy,  disturbance  of  sensibility,  and  other  symptoms 
indicated  the  true  nature  of  the  disease ;  while  in  still  other  cases  the 
disease  can  develop  under  the  mask  of  encephalitis  pontis,  and  in 
these  cases  symptoms  referable  to  disease  of  the  individual  structures 
of  the  pons,  such  as  ocular  muscular  paralysis,  may  be  the  symp- 
toms of  the  onset.  Very  rarely  do  the  disease  manifestations  con- 
fine themselves  to  one  side  of  the  body,  as  do  for  a  long  time  the  symp- 
toms of  paralysis  agitans,  a  disease  with  which  multiple  sclerosis  is 
often  confounded.  It  must  be  remarked,  however,  that  the  spastic 
manifestations  may  be  limited  to  one  side. 

Of  the  important  motor  symptoms,  which  in  a  way  must  be  con- 
sidered p&thognomonic  of  the  disease,  tremor  or  trembling  of  the 
hands  and  the  other  extremities  of  the  body  holds  the  first  place. 
This  tremor  is  of  a  coarse,  slow,  rhythmical  character,  three  to  five 
per  second.  It  has  been  individualized  as  an  intention  tremor,  that 
is,  one  that  occurs  unequally  on  movement,  and  ceases  completely 
when  the  part  is  at  rest.  The  test  which  is  usually  employed  to 
show  this  and  to  distinguish  it  from  the  tremor  of  paralysis  agitans 
is  to  ask  the  patient  to  take  a  glass  of  water  in  one  hand  and  carry  it 
to  the  lips.  The  hand  apj:)roaches  the  glass  with  a  good  deal  of 
steadiness  and  grasps  it,  but  the  moment  the  hand  begins  to  approach 
the  mouth  the  tremor  increases  and  continues  to  become  intensified 
until  the  glass  is  near  the  mouth,  when  it  becomes  so  great  that  the 
water  is  spilled,  or  the  glass  is  violently  thrown  from  the  hand,  and 
the  tremor  then  involves  the  whole  upper  part  of  the  body,  including 
the  head.  The  tremor,  however,  does  not  limit  itself  to  voluntary  or 
purposeful  movements,  but  occurs  also  in  reflex  movements ;  therefore 
the  designation  ''  intention"  is  wholly  inadequate.     But  it  is  difficult 
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n  wkich  expresses  so  much  of  the  important  chafactoria^ 
tte  of  Hie  tremor  as  does  this,  ajid  therefore  it  is  becoming  to  ret»iu  it. 
As  has  been  aaid,  the  tremor  is  most  commonly  manifest  in  tho  hands ; 
in  momb  caoca  it  shows  itself  uiie(|ually  in  the  head  and  in  the  upper 
|i*ftof  the  bod V,  and  it  is  intimately  asBtK-iated  with  the  necessary 
aratcolar  activity  which  is  required  to  presen^e  the  upriglit  attitude. 
In  flome  cases  the  tremulous  manifestations  are  more  common  oq 
cme  aide  than  on  the  other*  Very  rarely  the  tongue  and  lips  and 
vocal  ©ords  show  analogous  movement  to  this  tremor,  and  when 
Ibey  do  it  signities  that  sclerotic  patches  have  develo|ied  in  the  oblon- 
The  intention  tremor  of  multiple  sclerosis  is  increased  by  all 
of  emotion  and  excitement,  and  by  taking  alcoholic  lirpiors. 
diminL^hed  by  anything  that  diminishes  mnscidar  activity,  and 
ipletely  oeaaes  when  the  parts  are  comi>elled  to  rest.  For  in- 
Blatioe«  in  a  patient  with  most  violent  intention  tremor  of  the  ceph- 
atie  eartremity,  the  preservation  of  tlje  balance  of  the  head  by  the 
sopport  is  followed  by  complete  cessation  of  the  rhythmical 
which  l>egin^  however,  with  increasing  severity  when  the 
on  the  one  sitle  or  the  other  are  called  into  activity  in  order 
Id  maintain  the  equilibrium  of  the  head. 

The  next  most  important  motor  troubles  are  those  referable  to  the 
ey^.  In  fact  nystagmiis  is  considered  the  most  significent  symptom 
in  leading  Uy  a  diagnosis,  but  true  nystagmus — that  is,  pendulum 
aM>«6aMnts  around  the  position  of  rest — ^is  not  found  in  a  very  gieat 
proporiioii  of  the  cases  that  have  been  c<irefully  ol»Bt?rved  and  com- 
laoiite^l  upon.  The  nystagmus  and  nystagmus-like  hidtching  are  al- 
maei  always  horiznnt/d,  nurely  vertical,  and  in  a  considerable  numlier 
of  tike  palientH  the  movements  continue  when  the  eyes  are  fixed  di- 
ly  ahead,  and  am  reaAlily  demonstrated  when  the  point  of  fixation 
hronghl  towards  the  temporal  or  nasal  side.  This  nystagmus  must 
looked  upon  as  au  assoc^iated  disorder  dependent  upon  insuflicient 
aI  innervntiou  of  the  nuclei  of  the  ocidar  muscles.  The  uystag- 
ia  doe  to  an  interrui)tion  of  conduction  between  the  oculomotor 
and  the  nuclei  of  the  ocular  muscles.  Very  rarely  is  the 
ns  nnilateral,  although  one  such  case  has  been  reported  b;. 
ormi*  The  other  mr»tor  defects  found  in  the  eye  in  this  disease 
not  at  all  typical,  and  are  inconstant  compared  with  the  nystag- 
In  some  eases  there  is  found  a  distinct  restriction  of  the  mo- 
laliiy  of  the  eye  which  may  or  may  not  be  associated  with  nystag- 
uoa.  In  100  cases  of  multiple  sclerosis  in  which  the  motor  defects  of 
Hie  eye  were  investigated  by  Uhth(»ff,  there  were  6  oases  of  alxUiceus 
pamlysia^  which  was  unilateral  in  4.  3  canes  of  pressure  motor-oculi 
fMwljmBt  3  eaaea  in  which  there  was  paralysis  of  convergence,  and  2 
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oaaes  of  ophthalmople^a  externa,  making  tlius  17  caaes  in  all.  In 
addition  to  these  disturbances  iu  the  external  musealar  apparatus  of 
the  eye,  in  a  few  casea  there  are  pupillary  anomalies,  of  which  myo- 
Bis,  stiff  pupils,  and  increased  reflex  excitability  of  the  pupil  are  the 
most  common,  but  they  are  in  no  way  cbaracttmstic  of  the  cliseaae. 
It  has  l>een  estimated  by  Parinaud  and  others  that  pupillary  changes 
are  found  in  about  fifteen  i:>er  cent,  of  the  casea. 

Disturbances  of  speech  are  among  the  most  prominent  motorj 
troul>les  of  the  disease*  The  change,  moreover,  is  not  confined  en- 
tirely to  word  production,  but  is  shown  also  in  vt3cali2atiou.  The 
three  most  prominent  characteristics  of  speech  in  this  disease  are  that  i 
it  becomes  scanning  or  sylla1>ic,  that  it  is  produced  only  by  apparently 
great  muscular  effort,  and  that  it  is  all  pit<*hed  in  the  same  key,  a 
monotone.  This  production  of  si>eet_'h  l>y  apparently  powerful  effort  \ 
is  sometimes  very  stoking.  The  patient,  on  being  asked  a  question, 
will  seemingly  wait  ami  hesitate,  the  face  will  assume  an  af>preciative 
expression,  iis  if  about  to  sijeak;  that  is,  there  will  be  all  the  pre- 
monitory phases:  the  brow  wrinkles,  the  blooil- vessels  on  the  fore- 
head stjiud  out,  the  face  assumes  a  more  crimson  hue,  and  at  last, 
almost  at  the  point  seemingly  of  disaster,  the  words  will  come  forth 
iu  an  explosive  manner,  but  the  rhythm  will  be  slow  and  seanuing 
and  drawling.  In  some  C4ises  there  has  l>een  noted  marked  trem- 
bling o{  the  vocal  cords,  particularly  in  the  cases  reported  by  Kre- 
wicky  and  by  Collet.  Tlie  trouble  in  speech,  however,  may  be  ex- 
plained in  a  way  analogous  to  that  which  has  been  given  for  the 
nystagmus,  that  is,  there  is  au  intemiption  of  cortical  impulses  going 
to  the  innervation  of  the  muscles  which  preside  over  soiind  and  word 
formation. 

Of  the  special  senses  the  one  that  shows  involvement  more  fre- 
quently than  any  or  aU  of  the  others  is  that  of  the  sense  of  sight*  It 
has  been  said  that  visual  disturbance  may  l>e  the  introductory  symp- 1 
torn ;  it  may  now  be  said  that  some  disturbance  of  vision  is  as  char- 
acteristic of  multiple  sclerosis  as  any  one  symptom  possibly  can  be. 
In  the  beginning  the  disturbance  may  consist  of  slight  olmcuration 
of  yisual  acuteness  limited  to  one  eye,  which  may  be  transitorv,  or  at 
least  which  may  so  completely  disappear  that  ihe  patient  no  longer 
has  cognizance  of  it,  or  it  may  be  bilateral,  severe,  and  dependent 
upon  profound  oi>tic  atrophy.  Buzzard  has  adduced  evidence  to 
show  that  some  degree  of  optic  atrophy  was  present  in  forty-thr» 
cases  of  multiple  sclerosis  out  of  one  hundred.  XJhthf^ff,  who  has  stud- 
ied the  ocular  manifestations  with  great  care,  differentiates  four  forma 
of  visual  troulilej?  which  may  oc€ur  iu  this  disease.  In  the  first  there 
is  central  scotoma,  with  conservation  of  the  peripheral  visual  field. 
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In  the  seooiid  there  is  central  scotoma  with  conoomitant  retractiun  of 
Um  peripheral  Tisual  field.  In  the  third  form  there  is  peripheral  con- 
tnictioii  of  the  visual  field,  which  m  irregular,  and  a  preservation  of 
ciiiilral  %*isioii  or  at  least  relative  intactness  of  eeDtral  visi<in,  and  lastly 
m  iQgolar  conoentiic  retraction  varj  analogous  to  that  found  in  hys- 
teris.  This  latter  condition,  however,  is  extremely  rare.  By  oph- 
IhAhnoscopio  examination  the  changes  to  be  seen  are  most  commonly 
an  esoeesiTe  paleness,  blanching,  and  atrophy,  [mrticiilarly  of  the 
tempoml  limlTes  of  the  optic  nerves;  papillitis  and  complete  atroj»hy 
of  fta  Ofitia  tien^e  is  very  rare,  as  are  also  manifestations  of  poair 
inflammatory  atrophy.  Some  cases  show  amblyopia  without  recog- 
nilRble  change  in  the  disc^.  The  other  si>e€ial  senses,  taste,  smell, 
and  lieariiig,  are  not  commonly  affected.  Hearing  is  sometimen  in- 
fdvedff  impairment  of  this  function  ap|>earing  under  the  semblance 
of  lUDiere^s  disease,  in  which  auditor}^  parfesthesia  and  progressive 
go  hand-in-hand;  and  like  those  cases  in  which  vertigo  is 
►  and  persistent,  patches  of  sclerotic  tissue  in  the  cerebellum  are 
kiU  fBsponsible  for  the  symptoms*  In  those  cases  in  which  the 
i^iidrasDe  of  Meniere's  disease  ia  present,  it  is  supposed  that  the  tis- 
fOM  around  the  organ  of  Corti  have  become  sclerosed. 

The  sensory  troubles  are  not  so  common  or  characteristic  as  are  the 
BOkMT  troables,  yet  in  a  considerable  proportion  of  cases  pain  at  the 
,  which  haa  already  been  mentioned,  numbness,  pins-and-needles 
I  in  the  extremities,  particularly  if  associated  with  the  motor 
already  described,  are  common  features  of  this  disease. 
]\fii]id*a  contentiou  that  sensory  manifestations  play  a  muclj  more 
important  role  in  the  symptomatology  of  the  disease  than  is  indicated 
hf  tlid  text-books  is  8upiK)rted  in  a  measure  by  my  own  6xi>erience. 
I  *<i^w«^j  however,  go  so  far  as  to  say  that  from  eighty  to  ninety 
par  cent,  of  all  the  cases  show  some  disturbance  of  sensibility,  as 
ioem  tbe  author  just  quoted.  Of  thirty-three  cases  which  he  sub- 
jeeted  to  careful  examination  for  sensory  shortcomings,  in  twenty- 
thfife  was  some  anomaly  of  touch  se^ise,  pain  sense,  pressure 
temperature  sense,  or  muscle  sense.  Stereognoetic  sensations, 
and  nennations  of  lociilization  in  general,  were  not  so  commonly  dis- 
tofbad*.  In  the  eases  in  which  disturbance  of  sensibility  has  been 
attoBiBt,  thotie  that  have  come  to  autopsy  have  shown,  contrary  to 
the  apinion  expretiaed  by  Rabble,  a  very  considerable  encroachment 
ipoQ  the  gray  matter  by  foci  or  islets  of  disease. 

Somewltat  lesa  frequent   than  sensory  troubles  are  symptoms 
to  the  viBcera,  and  among  the  most  common  of  these  ia 
of  proper  and  efficient  control   of  the  sphincters.     In  not  a 
from  the  very  beginning  there  ia  hurried  action  of  the 
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apliiucters,  and  patients  are  unable  to  put  uflf  for  any  time  first 
ealls.  With  this  there  is  afterwards  well-marked  incontinence  and 
impotence.  Tlie  o<?currenc'e  of  these,  to  be  sure,  will  go  hand-in-hand 
with  the  development  of  srlerotiu  patches  in  the  donso- lumbar  oord. 
These  symptoms  have  not  heretofore  been  remarked,  but  as  the  dis- 
ease is  more  carefully  studied,  and  as  it  gradually  gathers  into  its 
domain  many  cases  formerly  consideretl  under  tlie  head  of  hysteria 
and  ataxic  paraplegia,  sphincter  and  visceral  symptoms  bc^como  more 
and  more  a  part  of  the  disease.  Occasionally  cases  present  them* 
selves  in  which  gastric  symptoms,  or  i)er8istent  tendency  to  hiccough 
or  vomiting,  will  betray  the  deposition  of  a  sclerotic  patch  about  the 
origin  of  the  phrenic  and  motor  poeumogastric  ner%"es.  Other  symi»- 
toms  indicative  of  involvement  of  the  oblongata,  such  as  defet^tive  in- 
nervation of  the  muscles  of  mastication,  difficulty  in  deglutition,  tre- 
mor of  the  larynx,  glycosuria,  and  polyuria,  may  point  to  distinct 
invasion  of  this  i>art  of  the  nervous  system. 

Tro^jhic  manifestations  are  very  rare,  at  least  until  the  disease  ia 
extremel^^  advanced,  when  from  long-continued  incontinence  of  urine 
and  inability  to  maintain  cleanliness  tiedsores  may  develop  on  parts 
of  the  body  subject  to  pressure.  They  have  no  part»  however^  in  the 
symptijmatology  of  the  disease. 

The  mental  condition  of  patients  suffering  from  multiple  sclerosis 
is  one  that  demands  careful  and  earnest  attention.  In  no  other  organic 
disease  of  the  general  ner\^ou8  system,  with  the  exception  of  general 
pareiiis,  do  mental  symptoms  play  such  an  important  part  as  they  do 
in  the  disease  under  eonsidenition ;  and  it  is  i)erhaj>8  on  accoimt  of  tlie 
lack  of  recognition  of  this  fact,  i>aiiicnlarly  of  the  recurrence  of  early 
and  what  might  otherwise  seem  trivial  psychieid  wymptoms,  that  we 
owe  the  diagnoBis  of  so  many  cases  of  multiple  sclerosis  as  hysteria, 
a  fact  which  no  one  ca^*  doubt.  In  the  l>eginning  the  mentid  syrajH 
toms  may  l>e  those  of  slight  exaltation  or  depression  or  a  tendency 
to  mental  v;icillation  accompanied  with  alteration  in  tenqierament 
and  morale.  These  may  develop  very  early  and  be  slight,  or  they 
may  be  of  an  intense  degree.  Occasionally,  even  l»efore  the  disease 
has  progressed  to  such  a  stage  that  it  is  recognizalile,  there  may  be 
periods  of  transitory  eoufiision  and  delirium.  Thene  ilisa]Ji>ear  and  the 
mind  will  be  in  apparently  the  same  condition  as  U^fore,  but  it  can- 
not be  too  strongly  emphasized  that  a  vacillating  f>erverted  ]>8ychicAl 
state  often  accompanies  the  development  of  this  disease  from  the 
begin uing.  In  many  cases  there  would  seem  to  be  impairment  of 
mental  eipiilibriuni  and  a  complete  inability  to  restrain  the  emi>- 
tiniis.  One  of  the  very  first  8ymi>toms  of  a  patient,  who  has  been  for 
long  under  observation,  was  an  uncontrollable  manifestation  of  smilas 
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wmA  Um^ter,  even  on  the  most  sacred  and  pathetic  occaBiotts,  not  to 

apeak  of  their  oc^urrenca  at  other  inoppoi-time  times.     For  a  long  time 

UliSt  mad  a  monotonous  voice  and  biteruporal  paleness  of  the  optic 

were  the  only  symptoms  to  p4>ii:it  to  multiple  scleroeis*     The 

however,  was  made,  and  careful  watch  of  the  i)atiei)t  was 

k**!^  fnr  jears.     This  scrutiny  was  warranted  by  the  development  of 

.1 1}  pieal  picture  of  multiple  sclerosis.     In  some  instances  the  faciid 

ions  of  the  depressed   emotions,    cryiug,   sobbing,   etc*, 

without  corresj)ondiiig  i»sychical  states,  but  they  are  not  nearly 

M  fri^[tii*ut  an  are  the  attacks  of  spasmodic  laughter  and  smiling. 

Tashow  that  the  triad  of  symptoms — intention  tremor,  nystagmus, 
ifid  alaiecalo  8j)c*ech — do  not  furnish  the  only  pathognomonic  symp- 
toma  df  multiple  sclerosis,  the  words  of  Buzzard  nia^  l>e  quoted.  He 
mrn:  *1  urn  certainly  disposed  to  believe  that  the  occurrence  of  pare- 
skin  cme  or  more  limbe,  with  spontaneous  recovery,  and  recurrence 
of  sjrtDiHoms  in  the  same  or  another  pait,  together  with  amblyopia, 
aDeomiMUiied  or  not  by  pallor  of  one  or  both  optic  discs,  constitute 
a  ajmptooi  group  which  should  hokl  a  i>lace  in  the  diagnosis  of  in- 
solar  firferoeis  not  second  to  that  at  i»resent  oc*c«j>ied  by  tremor  on 
volantary  movement  and  scanning  articulation." 

The  evolution  of  this  disease  and  the  relativity  of  the  symptoms 
ara  s^ikingly  shown  in  two  patients  who  have  been  in  the  City 
[J9pttiil  almost  from  the  l>eginning  of  their  troubles.  One  iiatient 
a  man^  thirty-two  years  ohb  who  has  always  been  a  free  drinker* 
ght  or  nine  years  before  the  lH>ginning  of  the  present  illness  he  gnt 
inieeted  with  syphilis,  had  the  common  cutaneous  secondaries,  and 
was  tn^ate<l  for  a  number  of  months.  Four  or  five  years  later  he 
bei^an  to  complain  of  weakness  of  the  legs*  which  gradually  increased 
m>  Uiat  at  tlie  time  of  ailmittauce  he  was  almost  helpless,  the  para- 
plegia being  of  a  spastic  nature*  The  sjihincters  were  slightly  affected 
I  and  the  kni*e  jerks  were  exaggerated,  and  there  was  a  slowness,  a 
^^^Hpionced  dmwl  in  s(^teech*  Examination  of  this  patient  a  year  later 
^HB*^4^  tine  Jiy staginQS,  typical  scanning  speech,  bitem[>oral  paleness 
^Boftlie  optte  diacs,  exaggeration  of  knee  jerks,  and  tlie  presence  of  ankle 
^^^Btta,  the  Umtit  extitunities  It^'ing  nearly  useless  and  spastic.  Men- 
^^Pl^  poirer  of  aasociation  and  readiness  of  perception  were  dimin- 
^(labad«  ttie  mental  attitude  being  that  of  contentment.  Intention  tre- 
oefier  been  present. 
The  eeoood  caae  is  still  more  instructive  because  it  shows  how  ex- 
Harj  it  is  to  exclude  multii)le  sclerosis  I  Wore  a  di^ignosis 
of  oUier  diaeaoe  ia  made.  The  patient,  a  woman  thirty-six  years 
ald«  baa  been  in  this  country  alxiut  ten  veal's.  Seven  months  aft^^r 
aiTiTf^d  here  she  gut  malaria  and  was  under  treatment  for  fifteen 
Vol.  X-U 
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months,  during  wMch  time  she  became  emaciated  and  anaemic.  After 
that  nhe  was  moderately  well  for  a  year  or  two,  except  that  she  had 
an  attaek  of  diplopia  which  was  treated  in  an  ophthalmic  hospital  for 
about  ten  mouths.  Since  the  trouble  with  her  eyes  she  has  never  been 
well.  The  evolution  of  symptoms  in  her  disease  has  been  as  foUowB: 
Weakness  in  right  leg,  headache,  weakness  in  left  leg,  complaint  about 
vision,  pariBsthesim,  unsteadiness  of  gait,  stiffness  of  legs,  exaggera- 
tion of  knee-jerks,  ankle  clonus  on  the  left  side,  pronounced  nys- 
tagmus, paleness  of  optic  discs,  and  slowed,  measxnred,  almost  typic- 
ally scanning  speech.  In  this  case  also  intention  tremor  has  not 
yet  developed. 

Aiypical  Fotim. 

If  we  were  to  classify  under  the  atypical  forms  all  those  cases 
which  do  not  conform  to  the  descriptiou  just  given,  it  would  be  neces- 
sary to  describe  a  large  number  of  conditions,  for  the  non-conforming 
types  are  as  numerous  as  the  tyincal,  and  perhaj>s  more  so.  It  is, 
however,  only  when  the  disease  simulates  rather  closely  some  other 
degenerative  disease  of  the  nervous  system,  such  as  bulbar  paralysis, 
amyotrophic  lateral  sclerosis,  transvei'se  m^^elitis,  combined  sclerosis 
or  ataxic  paraplegia,  and  cerebral  apoplexy,  the  features  of  any  of 
which  it  may  assume ;  or  when  the  symptoms,  after  well-recognized 
manifestations  of  the  disease  have  appeared,  suddenly  cease  and  the 
disease  becomes  abortive,  constituting  a  form  fruste  of  the  French 
writers,  that  we  consider  it  as  belonging  to  the  atypicjil  forms,  Char- 
cot described  the  non-conforming  cases  under  four  heads :  Aty  pical 
forma  which  are  abortive  owing  to  the  disappearance  of  the  symp- 
tomSj  usually  clinical  exam|>les  of  spasmodic  jMiraplegia;  atypical 
aborti%"e  forms  owing  to  early  aiTe^^t  of  development  of  the  disease, 
which  are  also  usually  of  the  nature  of  spasmodic  paraplegia ;  forms 
atypical  or  anomalous  on  account  of  the  supervention  of  anonialoiLS 
or  unusual  symptoms.  Under  the  latter  he  would  place  those  cases 
in  which  symptoms  of  talies,  amyotrophic  lateral  sclerosis,  hemi- 
plegia, aud  the  like  appear.  This  classification  is  sufficiently  com- 
prehensive  to  include  all  the  atypical  cases,  though  I  must  add  tliat 
I  have  never  seen  a  ease  of  this  disease  in  which  tliere  was  permanent  ^ 
arrest  of  the  disease  i>rocess.  ^M 

The  forma  that  develop  under  the  mask  of  chronic  transverse 
myelitis  or  spasmodic  paraplegia  are  the  most  common  of  atypical 
cases.  This  form  is  illustrated  by  a  case  which  has  been  under  o!v 
servation  for  some  years.  A  man  who  had  previously  been  healthy 
began  to  have  weakness  and  stiffness  of  the  lower  extremities  which 
increased  until  paraplegia  was  nearly  complete.     With  this  was  asso- 
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hmried  action  of  the  sphinctere,  perversion  of  sensibility  in 
itnKOlarlT  distribated  areaa  of  the  lower  extremities,  but  in  no  place 
imamitiDg  to  amEetliesia  or  analgesia,  increased  myotatic  initahility 
•ad  iUgbi  clonus ;  no  muscular  atrophy.  After  several  months  the 
fC^plegia  and  other  symptoms  became  ameliorated  and  it  seemed  as 
^■iLe  patient  would  recover.  A  year  later  there  were  such  suggestive 
^mpicuna  of  dis»eminated  insular  sclerosis  as  attacks  of  involuntary 
laogliler  and  grinning,  diminished  vision  due  to  ati'ophy  of  the  tem- 
panl  halves  of  the  optic  nerve,  and  a  modification  in  speech  and 
tolouilioDt  which  latter,  although  not  at  all  that  which  is  considered 
ijpieal  of  this  diiieaftG,  was  more  or  less  measured  and  cast  in  a  mono* 
tone.  The  further  course  of  the  disease  has  shown  it  to  be  unmis- 
takably one  of  multiple  sclerosis. 

Therefore  every  case  of  paraplegia  in  which  the  spastic  element  is 
laaflcdd or  in  Mhich  it  predominates  should  be  carefully  investigated, 
and  |iaiiietilarly  the  patient  should  be  closely  examined  for  symptoms 
of  multipte  Hclerosis  when  the  paraplegia  is  seemingly  getting  well. 
For  allhnngh  the  severity  of  the  paraplegia  may  mitigate,  this  may 
auDpljr  lie  the  forerunner,  and  an  advanced  one,  of  multiple  sclerosis. 
The  atypical  forms  in  which  symptoms  pointing  to  involvement 
of  Iba  oUoiigata  are  prominent  are  consider€^d  in  the  chapter  on  dis- 
of  the  oHongata.  while  other  atypical  forms  are  taken  uf)  in 
tdifilail  under  differential  diagnosis. 

Morbid  Aihatomy  and  Pathology. 

The  mottiid  anattimy  t>f  multiple  sclerosis  varies  somew^hat  vriih 
avary  case.  The  essentiiU  lesion  consists  of  islets  of  cnnnec- 
tiia  tiaaiie>  which  are  found  irregularly  distributed  throughout  tlte 
aolita  ccntnil  ner\'ous  system.  In  one  instance  these  patches  pre- 
dofnixiale  in  the  cord;  while  in  another  case,  the  cerebrum  or  other 
part  of  the  intnuTranial  substances  will  be  the  chief  seat  of  them, 
the  aiiiiial  cord  containing  comparatively  few.  For  a  long  time 
il  vaa  taught  (Charcot,  Leyden,  Obersteiner)  that  the  islets  of 
derelojied  almost  exclusively  in  the  white  matter.  The  un- 
ity of  this  view  has  l>een  esjiosed  by  roany^  recently  by  Taylor, 
who  ataies  that  Uio  white  and  gray  matter  have  ecpial  preililection. 
In  file  bmin  the  islets  may  l>e  adherput  to  the  meninges;  sometimes 
th<^T  QUIT  ba  aeen  through  the  translucent  membranes,  or  they  may 
finl  be  aeen  oa  the  anrface  of  the  gray  matter  of  the  convolutions 
when  Um  laeniagee  are  stripi^ed  off.  Like  in  the  spinal  cord,  these 
palefaea  are  more  numerous  and  of  greater  size  in  the  white  matter 
thaa  in  the  gray,  although  oftentimes  the  white  and  gray  matter  are 
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affected  indifferently.  On  cross-section  of  the  hemisphereB  one  fre- 
quently recognizes  the  increased  resistance  to  the  knife,  as  it  cuts 
through  several  sclerotic  foci.  Of  the  patches  in  the  brain  some 
are  as  large  as  the  thumb,  while  others  are  so  small  that  they  can- 
not be  detected  by  the  unaided  eye.  They  are  generally  of  a  rounded, 
lenticular,  more  or  less  irregular  shape,  sharply  differentiated  from 
the  surrounding  tissue  both  by  consistence  and  color,  although  the 
latter  is  less  obvious  when  the  patches  are  in  the  white  matter.  The 
irregularity  in  distribution  of  the  sclerosed  patches,  without  rela- 
tion to  nerve  tracts  or  nerve  structures,  is  highly  suggestive  that  the 
islets  are  related  to  the  distribution  of  the  blood-vessels,  although 
of  course  this  cannot  be  proved.  The  recent  contributions  of  De- 
mange,  Eibbert,  and  Dejerine  are  in  support  of  this  view.  Section 
through  the  midbrain,  basal  ganglia,  the  pons,  and  the  oblongata,  in 
the  two  latter  of  which  they  are  often  of  comparatively  immense  size, 
shows  the  grayish,  slate-colored,  or  grayish-red  patches,  encroaching 
on  or  usurping  whole  areas  or  segments  which  are  believed  to  be 
concerned  with  the  performance  of  exquisitely  individualized  func- 
tions. In  other  cases  the  islets  involve  one  or  more  of  the  cranial 
nerves ;  most  often,  by  far,  the  second.  The  islets  of  sclerosis  are  in 
the  optic  nerve  itself,  rarely  in  the  optic  chiasma  and  tract,  and  occa- 
sionally in  the  primary  optic  ganglia.  Implication  of  this  nerve  is 
not  limited  to  its  course  within  the  brain  substance,  for  the  extracer- 
ebral roots  may  be  involved  as  well.  The  olfactory  nerve  is  less  often 
affected.  In  the  spinal  cord  the  islets  may  develop  at  any  height 
from  the  oblongata  to  the  filum  terminale.  The  cervical  and  lumbar 
enlargements  are  favorite  seats.  Irregularity  of  distribution  is  char- 
acteristic of  the  islets  in  the  cord.  At  one  level  they  may  involve  the 
anterior  columns  of  white  matter,  at  another  the  posterior,  while  at 
another  any  combination  of  either  of  these  two  with  the  lateral,  or 
involvement  of  the  lateral  columns  alone,  even  to  complete  encircling 
of  the  cord,  may  exist.  In  the  illustrations  of  the  spinal-cord  distri- 
bution of  the  islets  of  connective  tissue,  made  by  Charcot,  and  which 
have  lent  themselves  to  so  many  monographs  and  text-books  since 
that  time,  the  patches  are  limited  to  the  white  matter.  This  often 
gives  an  erroneous  impression,  for  although  the  islets  often  predomi- 
nate in  the  latter,  they  are  frecjuently  found,  particularly  those  of 
microscoi)ical  size,  in  the  gray  matter. 

If  a  sclerotic  patch  and  the  surrounding  nerve  substance  be  ob- 
served with  the  microscope,  it  will  be  seen  to  be  of  the  slaty  grayish 
or  gray-red  appearance,  already  described.  The  patcli  itself,  of  a 
homogeneous  appearance  to  the  naked  eye,  is  seen  to  be  exqui- 
sitely differentiated  from  the  surrounding  nervous  substance.    When 
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stained,  it  \\dll  be  seen  that  the  axis  cylinders,  which  pass  lilce  eleetiie 
wires   in    insuhitoi-H  through  this    mass  which  surrouuds  them,  are 
devoid  of  neurilemma,  and  that  between  them  there  is  a  proliferation 
of  glia  tissue,  the  amount  of  which  differs  in  each  case.     Although 
there  are  no  changes  in  the  blood-vessels,  either  in  their  walls  or 
their  number,  which  are  constant  or  characteristic,  in  a  large  number 
eases,  especially  in  those  investigated  Iiefore  the  disease  had  ex- 
isted a  loug  tiQie,  distinct  vasouhir  lesion,  in  the  form  of  hyaline 
I  thickening  of  their  walls,  and  perivascular  changes  have  been  found, 
some  oases  there  is  partial  nr  complete  multijJe  thrombosis  of 
minute  vessels.     In  ancient  cases  the  veHsels  are  often  seen  to  be  di- 
lated, gaping,  and  with  diseased  coats.     In  mldition    tc»  this  there 
will  be  seen,  depending  upon  the  age  of  the  patch,  more  or  less  nu- 
merous granular  and  amyloid  bodies,  drops  of  myelin  and  fat,  and  de- 
^.  generate  fatty  cells,  ]>articolarly  in  tlie  peripheral  jiortion  of  a  patch. 
^KThese  have  possibl}'  some  relationHliii>  t«  the  essential  lesion  of  the 
^kisease  and  indic^ite  that  the  morbid  prtjcess  is  still  active. 
^B       In  some  cjises,  also,  there  will  l»e  found  increase  of  round  cells, 
^■irliieh  in  certain  localities,  such  as  on  the  flocjr  of  the  fourth  ven- 
tricle, constituteH  a  typical  i^roliferatioD.     Hulier*s  examination  of  a 
^-_C2ise  seemed  iu  show  that  the  disease  consists  essentially  in  a  paren- 
^■ehymatons  degeneration  of  the  nervous  tissue.     He  found,  in  recently 
^uffected  spots  especially,  that  there  was  widespread  disappearance  of 
^tLe  nerve  fibres,  without  any  greater  changes  in  the  interstitial  sub- 
stance than  could  be  accounted  fi>r  by  the  clianges  secondary  tf»  the 
disappearance  of  the  fibres,  so  that  the  sclerotic  patches  must  lie  re- 
garded as  due  to  the  disapi>ea ranee  of  nene  tibres,  with  consequent 
proliferation  of  the  interstitial  substance. 

It  is  becaiise  of  the  intaetness  of  the  axis  cylinders,  even  when 

I  the  myelin  sheaths  have  completely  disapi)eared,  as  they  always 
iflio  in  this  disejise,  that  Wallerian  or  secondary  degeneration,  start- 
ing from  the  location  o(  the  sclerotic  patch  and  descending  or  aa- 
cHL*nding,  depending  upon  the  kind  of  nerve  fibres  the  sclerotic  area 
interrupts,  and  i-eaching  to  the  end  of  those  fibres,  does  not  take 
place.  It  is  to  this  percolation  of  the  selenjtic  patches  by  axis  cylin- 
ders, which  retain  their  own  integrity  at  the  expense  of  their  sheaths, 
that  the  explanation  of  the  instal>ility  of  oil  movements,  w^hich  is  an 
integer  in  almost  every  symptom  of  the  disease,  is  referred.  Motor 
impulses  origioate  and  start  normally  along  their  usual  pathways, 
but  at  various  levels,  w^here  a  ]>art  of  these  im|iulses  must  be  con- 
reyed  along  axis  cylinder  which  art^  robbed  of  their  myelin  sheaths, 
le  continuity  and  integrity  of  the  impulse  become  impaired-  In  a 
lilar  way  the  spasticity  and  disturbance  of  gait  may  be  explained 
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by  poahilatiug  a  dissociation  of  the  normal  coutrol  and  inhibitory  re- 
latioiiHliip  existing  between  tlie  cerebellar  and  corebral  cortex  ami 
tli6  motor  executive  apijaratua.  It  is  particularly  in  tiie  hid  that  the 
areas  of  disseminated  aolerosis  enclose  intact  axis  cylinders  tbat  this 
form  of  scleroaia  diflei-s  from  the  diffuse  form.  In  the  latter  the  de- 
generated tissue  is  homogeoeoua,  in  the  aen^e^  tbat  it  contains  only  one 
form  of  tissue^  viz.,  degenerated;  and  all  the  tissue  has  undergone  or 
is  undergoing  necrosis.  The  term  multilfX'ular  sck^rosis  is  some- 
times used  to  designate  a  form  in  which  all  the  sclerosis  is  irregnljirly 
distributed  and  in  patches,  but  very  nnmerous  and  very  irreguhir  in 
form,  and  in  these  [>atc4ies  axis  cylinders  are  often  found  i>artially  or 
completely  destroyed.  Marie  has  referred  to  the  severity  of  the  phys- 
ical symptoms  and  the  gravity  and  profundity  of  the  mental  symp- 
toms which  patients  with  the  latter  condition  have,  and  Babinski  liaa 
proposed  to  call  this  "dissemioated  sclerosis  of  a  destructive  form," 

The  pathology  and  pathogenesis  of  the  disease  have  received  va- 
rious interi>retationB.  Charcot*  I^hthofF,  and  others  who  have  stud- 
ied the  iliseiise  clinically  as  well  as  anattjmically,  and  Weigert,  as- 
sume a  primary  disease  of  the  neuroglia.  Marie,  Jendrassik,  Bib- 
bert,  and  others  accept  and  advance  the  theory  of  Rindfleisch,  who 
pcjsitcd  a  {jrimary  disease  of  the  blor^l- vessels.  They  believe  that 
the  infectious  or  peccant  matter  penetrates  the  circulation  and  injures 
directly  the  vascular  system,  and  that  the  sclerotic  process,  beginning 
in  the  perivascular  spaces,  gradually  imi>licates  tlxe  snrroimding 
tissue  and  causes  atrophy  and  destmction  of  the  nerve  elements. 

Adamkiewicz,  as  well  asSchultze  and  Bal>inski,  assume  a  primary 
aflFection  of  tlie  nen^e  fibres,  a  primary  parenchymatous  disease  pos- 
sibly dependent  uimn  or  associated  w  ith  disease  of  the  small  blood- 
vessels, which  (Mjndnces  to  proliferation  of  the  neuroglia  and  destruc- 
tion of  myelin.  Although  the  genei*al  consensus  of  ofunion  is,  |>er- 
ha|w,  more  in  favor  of  endarterial  inflammation  and  degeneraticm 
following  infectitms,  and  theref(»re  corrolx)rative  of  Bindfleisch*s 
the4»ry,  microscopic; J  examination  sometimes  shows  that  the  theory 
of  a  i)rimary  basis  of  disease  in  the  blooil- vessels  does  not  hold  good 
for  all  cases.  This  has  been  recently  and  convincingly  proven  by 
Taylor  and  by  It4nlliclu  The  former  sho^vs  that  the  sclerotic  patches 
are  not  always  found  near  vessels,  that  the  vessels  do  not  present  any 
great  changes  in  markedly  degenerated  areas,  and  in  one  case  the  ves- 
sels Tvere  found  to  be  undiseased.  It  must  be  rememWred,  however, 
that  the  le«ions  in  the  case  reported  by  the  first-mentioned  were  very 
ancient.  Other  instances,  such  as  one  above  mentioned  by  Huber, 
tend  to  corroborate  the  theory  of  Adamkiewicz,  and  at  the  same 
time  show  that  the  vascular  changes  are  not  the  primary  or  the  im- 
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porfalBt  ones.  Thus  it  will  be  seen  that  sometliing  can  be  offered  in 
siqipoii  of  each  of  these  theories,  auci  that  eaeli  observer  iiiclijieB  to 
tlie  ome  which  his  experieDce  would  seem  to  corroborate* 

The  theory  which  assumes  a  piimary  disease  of  the  neuroglia ^  a 
pfimsty  pdurenchvmatous  disease  of  the  nature  of  a  clironic  inflam- 
mmtioiir  which  in  turn  is  followed  by  a  secondary  involvement  of  the 
nerve  fibres,  seems  the  most  improbable  one  and  the  least  supported 
hy  the  evidence  at  hand.  The  usual  process  of  pathogenesis  is 
probebl^  th^e  activity  of  the  peccant  material  dii-ectly  on  the  blood- 
¥wwpln  ami  throii(;h  them  on  the  nen'ous  tissue,  to  cause  primary 
degnention^  which  in  turn  is  followed  by  a  variable  extent  of  neu- 
Toglis  change  of  a  secondary  nature. 

In  the  dis4*iission  of  the  pathology  of  this  disease  we  have  followed 
the  mofit  universally  accepted  teachings.  It  becomes  necessary, 
therefore,  tr>  refer  to  the  elaims— quite  heretical,  so  radically  op- 
poeed  are  they  to  those  given— made  by  Popoff.  This  writer,  w  ho 
eo  Car  hue  advanced  his  views  only  in  a  preliminary  commuoica- 
tiofli«  contends  that  tliere  is  no  proliferation  of  counet^:tive  tissue ;  the 
Appearance  of  increased  connective  tissue  is  often  given  by  the  pres- 
o(  the  degeneration  products  which  lie  between  the  persisting 
fibres ;  the  neuroglia  and  its  cells  suffer  destruction  attended 
witlt  gnumle  formation,  and  the  leucocytes  that  have  wandered  from 
blood-veeeels  degenerate.  The  starting-point  of  the  original  proc- 
IS  to  be  sought  for  in  the  blood-vessel  which  lies  in  the  centre  of 
the  affected  area.  The  principal  change  in  the  vessel  waU  is  cellular 
indltiation  followed  by  thickening  and  concentric  narrowing  of  the 
htoeiL  The  first  nerv^e  structure  to  suffer  is  the  medullary  sheath, 
then  the  axis  cylinder  degenerates,  and  eventually  the  supporting  tis- 
is  destroyed.  The  most  startling  claim  that  the  author  makes 
that  the  naked  axis  cylinders,  which  have  been  looked  upon  as 
featares  c^  the  morbid  anatomy  of  the  disease,  are  not  nerve 
fibres  nndergoing  degeneration ;  on  the  contrary,  they  are  nene  fibres 
in  the  (process  of  regeneration.  He  believes  that  in  the  lociia  where 
Uood-veesels  form  there  sprout  from  the  end  of  nerve  fibres 
axiA-cy Under  processes,  like  those  that  occur  after  simple  sev- 
nf  a  nerve,  which  goes  on  to  regenemtion,  even  to  being  clothed 
with  a  medullary  sheath. 

CoraSE,   DUKATION,   AND  PbOGNOSIS. 

fTlie  eonrse  of  the  diseaae,  always  chronic,  is  often  an  interrupted 
rarely  is  it  uniformly  progressive.  Multiple  insular  sclerosis  is 
ia  an  probability  the  sequela  of  some  dise^ise,  not  a  disease  sui  generis^ 
and  tbiia  often  the  completed  picture  of  the  latter  is  far  removed  from 
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the  beginning.  Early  symptoms  having  nothing  characteristic  about 
them  are  often  not  eonnidered  n  p^vt  of  the  disease,  and  particularlv 
HO  when  they  subside  and  leave  the  patient  for  a  time  untrammelled, 
which  they  almost  always  do.  In  fact,  one  of  the  most  striking  fea- 
turoHof  the  disease  is  the  interval  that  elapnes  tetween  the  first  symp- 
toms and  the  development  of  diagnoHtic  phenomena ;  it  may  extend 
over  months  and  even  years*  The  lialHng  progress  of  the  disease  is 
shown  freiiuently  by  the  mot^ir  affections,  |>aresis  and  spasticity  of 
the  extremities,  which  in  the  t>eginning»  after  lasting  for  a  time,  will 
completely  disappear  only  to  lie  followed  so*mer  or  later  by  a  recur- 
rt^nce  <jf  the  sympt<»ins  in  the  same  or  another  part.  It  is  shown  also 
by  the  fiict  that,  although  in  many  cases  the  disease  can  be  traced 
to  chihlhood,  the  fliagnosis  is  not  often  matle  at  that  age,  and  this 
mainly  fi>r  tlie  refisnn  that  the  symptoms  then  ar^  very  indefinite  or 
tliat  a  period  of  cessation  intervenes  between  the  beginning  o(  the  dis- 
ease and  the  time  when  it  can  l>e  recognized.  Waen  the  real  diag- 
nostic sym|>toms  occur »  they  may  be  seemingly  atti'ibnted  to  factors 
which  it  has  l>een  thought  have  some  actual  causative  influence,  such 
as  fright,  trivial  injuries,  exiwsure,  etc.,  but  which,  if  they  are  in- 
jurious at  all,  are  only  so  by  facilitating  the  progress  of  the  disease 
and  precipitating  active  symptoms. 

In  a  very  few  cases  there  occurs  a  cessation  of  the  symptoms  and 
the  activity  of  the  disease  seems  to  reach  a  standstill ;  more  rarely 
yet  dties  the  disease  terminate  in  ai:)parent  recovery,  Charcot  be- 
lieved that  this  termination  was  not  so  uncommon  aa  is  taught,  and 
he  cited  many  examfdes  to  jirove  his  contention,  but  other  cliniciailS 
have  not  been  so  fortunate  in  their  obsen-atious. 

The  duration  of  the  disease  is  the  longest  of  any  of  the  degenera- 
tive diseases  of  the  nervous  system.  \eTy  rarely  does  it  last  less 
than  ten  years  and  often  it  lasts  twice  that  long.  Although  the 
course  of  the  disease  is  often  characterized  by  long  remissiona  and 
prolonged  periods  in  which  the  disease  is  stationary,  and  even  by  pe- 
riods of  amelioration  of  existing  symptoms,  when  the  piatient  i*eaches  a 
certain  stage — a  stage  when  the  vegetative  functions  of  the  body  begin 
to  be  derelict  in  the  execution  of  their  duties,  when  digesticm  is  poor 
and  alisorptiou  almost  abolished,  the  development  of  ami?mia  and  a 
cachectic  state  predisposing  to  acute  infections  such  aa  tuterculosis, 
pneumonia,  and  the  like— tenure  of  life  is  short. 

The  prognoses  of  the  disease  has  been  suflSciently  considered  in 
the  above.  The  prognosis  in  regard  to  life  would  seem  to  be  woiBe 
in  those  cases  in  which  spinabcord  involvement  predominates.  This 
liecrinse  of  the  dire<H  avenues  to  infection  and  so  to  dissolution  that 
an*  opened  up  by  severe  and  persistent  bladder  and  bowel  trouble. 
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DIFFERE^TIAL  DuONOSIS. 

The  isondiiioDs  with  wlucli  multiple  sclerosis  may  be  confouiided 

are  first,  mci«t  !re*|ueiitly  and  most  easily,  hysteria,  its  various  forms 

aiul   tnaaife^tatioDs ;    second,   puralvsis   agitans;    and   third,   heied- 

itary   spiiud  and  hereditary   cerebellar  ataxia.     In  cfi-tain  rare  in- 

stam^es  it  will  have  to  be  differentiated  from  some  toxic  tremors, 

partietilarly  those  of  alcohol  and   mert*ury;   from  cerebral  apoplexy, 

tnua^fttsiei    myelitis,   ataxic    fwiraplegia,    so-called    syphilitic   spinal 

l^tnilvais^  amyotrophic  lateral  sclerosis,  and  general  paresis.     The 

by   Buzzard  that  of  all   organic  iliseases  of  the  nervous 

dtsi$eminutj^d  sclerosis  in  its  early  stages  is  that  which   is 

commonly  mistaken  for  hysteria,  will  be  agreed  to  by  every  one 

bam  aeeu  much  of  the  former  disease.     Both  of  these  diseases 

nhfom  ^kemael\'es  most  frequently  before  or  during  early  adult  life, 

and  tiie  ite?eloi>ment  of  each  may  often  \m  traced  to  some  physical 

or  p^olucal  trauma.     The  occurrence  of  more  or  less  motor  paral- 

ladflory  disturl wince,  vesical  symptoms,  and  tremor  continuing 

,  time,  then   followed  by    amelioration  or  disappearance  and 

by    Uie   reapiiearance  of  similar   symptoras  in    the   same    or 

parts  of  the  Iwxly ,  is  common  to  both  diseases. 

Often  the  symptoms  in  the  beginning  point  unequivocally  to  hys- 

bot  later  developments  show  the  case  to  l>e  one  of  multiple  scle- 

Aea^io  relate  by  Saundby  is  in  illustration:  A  woman,  tAventy- 

Aree  years  <0d,  hiul  at  the  age  of  fourteen  an  attack  of  illness,  in 

L^riwA  the  prominent  symptoms  were  giddiness,  tinnitus  aurium,  Itiss 

^^^■^  mtxme  o(  tast«%  and  weitkness  of  the  limbs.     A  year  later  there 

^Baa  added  the  occurrence  of  spastic  x»ai-aplegia,  which  was  followed 

^vf  afifiafaiil  recovery,  all  of  which,  it  was  thought,  pointed  to  liys- 

tma.     Six  years  later  there  occurred  such  unmistakable  symptoms 

of  miiltiple  sclerosis  as  pt<»sis,  defective  vision,  pallor  of  the  optic 

diacat  nystagmus  of  an  ataxic  ty|>e,  slow  and  hesitating  speech,  head- 

adifv  vertigo,  loss  of  tactile  and  muscular  sense,  intention  tremor, 

paraplegia,  asaggemteil  knee  jerks  and  ankle  clonus,  Bomberg's  sign, 

toil  tnToimitary  sjiasmodic  movements  of  the  lower  extremities.     A 

bd  of  great  imi>ortance  and  one  that  should  not  l>e  overlooked  is  that 

Ika  lv«>  difikeaa««,  hysteria  and  multiple  sclerosis,  may  exist  simulta- 

ly,  and  the  former  may  not  only  mask  the  latter  but  may  in  some 

the  mask  of  multiple  sclerosis  as  well,  so  that  the  most 

mpniaiieeti  clinicians  will  l»e  deceived.     In  support  of  this,  instances 

by  Westphal,  Babinski.  and  others  may  l>e  cited  in  which 

a  complete  picture  of  multiple  sclerosis  were  found  to 
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be  devoid  of  the  lesion  of  that  disease  after  death.  I  do  not 
cede  the  necessity  of  a  general  neurosis,  signified  by  the  term  jiseudo 
BclerosiSi  which  Westphal  would  consider  responsible  for  cases  which 
do  not  correspond  with  the  typical  case  of  midtitile  sclerosis  either  in 
its  course  or  symptomatology »  They  are,  I  believe,  in  some 
stances  cases  of  hysteria  and  in  others  atypical  forms  of  the  dii 
under  consideration,  or  possibly  cases  of  brain  syphilis  such  as 
undoubtedly  the  case  rei>orted  by  Maguire  under  the  title  of  ^iseudo- 
Bclerosis  and  in  which  great  improvement  followed  the  administration 
of  small  doses  of  iodide  of  potassium.  In  this  same  category  must 
be  placed  those  cases  in  which  symptoms  indicative  of  multiple  scle- 
rosis yielded  to  the  use  of  a  drug  such  as  solanin.  It  may  l>e  said 
without  fear  of  coutradietion,  that  if  the  cessation  of  symptoms  were 
not  merely  coincident  with  the  period  of  amelioration  in  an  attack 
of  multiple  sclerosis,  then  the  disease  was  hysteria,  no  matter  how 
cUjsely  it  simulated  the  former. 

The  (x:currence  of  hysteria  and  multiple  sclerosis  togetlier  is  in 
all  probability  responsible  for  the  wontlerful  pathological  conception 
put  forth  by  some  of  the  Charcot  school  that  the  disease  hysteria,  a 
mental  one  without  known  or  conceived  anatomical  foundation,  can 
occasionally  in  some  way  undergo  a  transformation  the  patholog- 
ical result  of  which  is  a  degeneration  of  nerve  substance  and  neu- 
roglia sclerosis,  and  thus  eventiaate  in  an  organic  disease.  It  can  be 
taken  for  granted  that  hysteria  is  not  one  of  the  diseases  that  cause 
multiple  sclerosis;  on  the  other  hand,  that  the  latter  may  l>e  the  pro- 
vocative agent  of  hysteria  has  been  shown  conclusively  by  Ouinon. 
In  a  case  that  shows  the  symptoms  of  hysteria  in  the  beginning  and 
those  of  multii>le  sclerosis  later  on,  it  is  mu*-h  more  reasonable  to  as- 
sume that  the  symptoms  of  the  former  are  provoked  by  the  organic 
disease  than  that  transformation  from  hysteria  to  multiiile  sclerosis 
has  taken  x>lace. 

To  diagnose  hysteria  from  multii»le  sclerosis  it  is  necessary  to 
eebiblish  clearly  the  stigmata  of  the  former.  In  this  country  it  is 
nncommon  to  find  hysteria  of  such  severity  that  the  classical  stig- 
matfi  will  \m  easily  made  out,  but  disturbances  of  sensibility — either 
hemiamesthesia,  total  loss  of  sensibility  of  the  entire  half  of  the 
body,  or  a  single  area  of  hypertesthesia — can  almost  always  be  de^ 
termined  by  careful  examination,  and  when  found  are  important  diag- 
nostic factors,  as  such  symptoms  form  a  minor  part  in  the  make-up  of 
multiple  sclerosis  and  are  probably  never  typically  develoj^^ed. 

The  paralysis  accompanying  hysteria  is  most  often  of  the  flaccid 
kind  and  the  loss  of  power  is  usually  complete,  while  in  multiple 
solerosb  the  paralysis  is  always  spastic  and  the  loss  of  power  only 
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The  oontmdietions  of  hyBterical  paralyses  in  their  onset, 
ttMUBe,  Mid  ierminatioD  are  often  very  striking. 

Jjoa^  of  s^Dse  of  taste,  of  smell,  and  certain  peiTersions  of  the 
eease  of  hearing,  such  as  lack  of  i>erception  of  high  notes  on  one  side 
of  lb«  body,  are  valaable  aids  in  the  diagnosis  of  hysteria.  DiBturb- 
of  %'isinn  are  common  to  both  disease,  but  in  hysteria  either 
ic  limitation  of  the  visual  field,  achromatoi^sia,  or  com- 
plele  amaarosis  is  the  common  condition^  while  in  multiple  sclerosis 
thtfe  ui  a  partial  obscuration  of  vision  commeusnrate  with  changes 
in  die  optic  nerve  and  which  can  l>e  nnwle  out  with  the  oph- 
Ibaloioeoopo.  Concentric  limitation  rarely  occurs  and  color  i»ercep- 
tioo  is  never  paradoxical.  The  significance  of  stigmata  is  therefore 
fOfj  gf^at  and  it  is  by  their  pre.sence  that  the  diagnosis  must  be 
oslaMisbiHl, 

The  diagnosis  of  multiple  sclerosis  from  hereditary  spinal  at- 
axia (Friedreich's  disease)  and  hereditary  cerebelhir  ataxia  is  often 
beset  with  great  difficulties.  In  Friedreich's  disease,  however, 
Ibuve  ia  gradual  impairment  of  coordination,  first  in  the  legs, 
afteHTftids  in  the  arms;  the  gait  is  more  or  less  reeling;  there  is  a 
quick  b^kward  and  forward  balancing  movemeut;  the  invDluntary 
raoTaments  of  the  head  and  extremities  are  twitching,  irregular, 
nbomc,  not  rhythmical;  and  the  ataxia  is  not  intentional.  There  is 
fsrely  piandyisis  of  any  of  the  eye  muscles,  and,  most  important  of  all» 
myobitio  irritability  is  lost.  These  in  addition  to  the  fact  that  Fried- 
radt'tf  disease  is  often  seen  at  an  earlier  age  than  multiple  sclerosis, 
fin^QAUtlj  in  several  memljers  of  a  family,  and  is  often  accompanied 
hj  bodilj  deformities  such  as  some  form  of  clubfoot  and  spinal  cur- 
fft^ire,  will  facilitatt^  the  diagnosis. 

BeEreditiiry  cerebellar  ataxia  may  be  still  more  difficult  to  differ- 
atijitf!  from  multiple  sclerosis,  and  it  may  be  quite  impossible  if  the 
fldrrtjtic  patchoii  confine  themselves  to  the  bmin.  In  both  diseases 
there  may  l>e  the  same  titubating  gait,  and  intention  movements  of 
tli«  upi>er  extremities,  the  same  increase  of  my  static  irritability,  nys- 
taigisins,  and  mental  deficiency.  Both  of  these  diseases  are  often  fimt 
diaeoTifred  during  youth,  so  that  the  most  impmrtant  differentiating 
help  hi  Ilia  eliciting  of  a  familiary  or  hereditary  hish^ry  in  the  former, 
mnne  qua  nan  of  the  disease.  It  is  to  be  borne  in  mind  that  there 
hjif«  bMO  reported  cases  of  multiple  sclerosis  occurring  in  families, 
but  if  stieh  occurrences  are  true  examples  of  the  latter  disease  they 
Biui4  be  looked  upon  as  accidental,  for  multiple  sclerosis  can  in  no 
wise  be  comidered  a  family  disease. 

To  diffeTf^ntiate  it  from  paralysis  agitans,  a  kind  of  time-honored 
ion,  is  must  easy.     The  onset  in  late  adult  life  with  what 
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is  termed  rheumatic  stiifnesH  in  one  of  the  extremities,  generally  the 
iipp€*r;  the  ofcurreuce  of  a  fine  tremor  which  persists  during  rest  and 
whicli  18  not  increased  by  voluntary,  purposive,  or  reflex  ninvement,  at 
first  confined  to  one  upper  extremity  and  very  much  later  the  other; 
the  bent,  stooping  attitude;  the  characteristic  immobile,  masked  face; 
the  evidences  of  vasomotor  jjerv^ersion ;  flushiuKS,  perspiration,  the 
preservation  of  mental  integrity — are  all  a  part  of  Parkinson's  diaease 
and  correspondiDgly  htrking  in  multiple  sclerosis. 

To  discriminate  between  multiple  sclerosis  and  the  symptom  com- 
plex produced  by  mercury  and  alcohol  will  not  be  difficult  except  in 
a  few  rare  instances.  The  tremor  resulting  from  chronic  mercurial 
intoxication  is  very  similar  to  that  of  multiple  sclerosis  in  every  i>ar- 
ticular  except  in  its  time  of  occurrence.  The  latter  does  not  occur 
except  on  s|K>ntaneous  or  reflex  movement,  the  former  does.  More- 
over, mercurial  toxaemia  suflicicDt  to  cause  tremor  of  long  duration 
will  l)e  manifested  by  a  cachexia  which  ia  very  striking.  Chronic 
alcuhcilisni  is  fretiuently  attcDded  with  tremor  and  nystagmus-like 
movements  of  the  eyeballs,  and  these  sometimes  make  it  necessary  to 
exclude  multiple  sclerosis.  The  cliaracter  of  the  tremor,  fine  and 
rapid,  its  amelioration  by  all  foruLS  of  Btiioulatiou,  and  aggravation 
by  the  withdrawal  of  stimulants,  and  the  atypical  twitching  of  the 
eyeballs  are  very  suggestive.  In  chronic  alcoholism  there  is  always 
flaccidity  of  the  muscles  and  myotatic  irritability  is  diminished. 

When  apoidectiform  attacks  occur  during  the  course  of  multiple 
sclerosis,  as  they  sometimes  do.  it  becomes  necessary  to  distinguish  it 
from  genuine  cerebral  apofilexy  due  to  hemorrhage  or  plugging  of  a 
blood-vessel.  The  most  important  factors  in  making  this  differenti- 
ation are:  in  multiple  sclerosis  the  hemiplegia  is  never  precede*!  by 
such  premonitory  symptoms  as  are  oiieu  found  to  precede  an  attack 
of  true  cerebral  apojilexy;  during  the  hemiplegia  o<x-urring  wiUj 
multiple  sclerosis  the  temperature  is  always  elevated,  while  in  true 
apoplexy  it  is  first  depressed  and  later  slightly  raised.  The  weighti- 
est point  in  the  diagnosis,  however,  is  the  transitoriness  of  the  hemi- 
plegia attack  in  multiple  sclerosis  and  the  absence  of  any  secondary 
mauifestAtitms  after  it,  such  as  evidences  of  secondary  degeneration. 

Multiple  sclerosis  may  cause  a  typical  picture  of  spastic  spinal 
paralysis  and  may  closely  simulate  the  symptomatology  of  transverse 
and  pressure  myelitis.  Lapinsky  has  mentioned  a  case  under  oliser- 
vation  for  two  years  in  which  the  symptoms  were  typically  those  of 
spastic  spinal  paralysis,  with  alisence  of  intention  tremor  and  nystag- 
mus, yet  it  was  shown  by  the  antopsy  that  the  lesion  consisted  of 
islets  of  sclerosis  in  the  brain  and  spinal  cord.  Generally,  however, 
in  these  casas  the  limitation  of  the  symptoms  to  the  lower  extremities 
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and  the  early  inTolvement  of  tlie  spbineters  will  suggest  the  diagiio.sis 
of  0p«fiti<?  and  spinal  paralysiH;  and  the  Bauie  Hymptoms,  with  tlio 
additkia  of  seiiBorj  irritatinn  Hvinptoais  if  the  myelitis  be  due  to 
prefisure,  will  exclude  multiple  scleiosiB. 

On  account  of  tlie  comparative  frequency  with  which  some  evi- 
^aiiO€Scif  ineutal  failure  accompany  multiple  sclerosis,  and  on  accuiint 
of  tbe  fact  that  they  have  in  common  ti*cmor,  s|)eech  distnijiance, 
mmycMitbenia,  a  stiff  gait,  and  sometimes  ajToplectic  attacks,  it  occa- 
simiaUj  liecomes  necessary  to  differentiate  it  from  general  i^aresis. 
Tlie  hifitory  of  precetling  syphilis,  the  ot*currence  of  a  bizarre  mental 
Btala  before  the  x>eriod  of  exaltation,  and  delusions  of  wealth  and 
gmndeur;  the  jieculiar  thick  si>eech  with  a  rising  inflection  or  intoua- 
liOD  tnwanls  the  end  of  a  sentence,  the  continuous  tremor  which 
has  BO  relation  to  voluntary  movement,  the  profound  mental  troubles 
vhich  are  nsuall}^  uniformly  pre^gressive,  will  early  suggest  and  sub- 
etajitiate  the  diagnosis  of  general  paresis.  In  cases  which  begin  with 
f*Tmpt<»in8  indicative  of  brain  involvement  or  in  which  such  symf*- 
tom»  predominate,  it  is  sometimes  necessary  to  exclude  brain  tnninr 
and  encephalitis.  This  often  cannot  l)e  done  at  once.  As  a  nde  such 
cearffisal  symptoms  of  brain  tumor  as  vomiting,  intense  headache,  and 
of  the  pulse  are  absent  in  multiple  sclerosis,  and  although 

opbthalm<i6co[ie  often  reveals  optic-nerve  iuvolvement  in  this  dis- 
ease, it  is  never  of  the  nature  of  choked  disc,  and  rarely  is  it  appar- 
miHy  a  mild  form  of  neuritis  which  is  tjuickly  replaced  by  atrophy. 
Wben  lemon  of  the  disc  revealable  by  the  ojihthalmoscope  is  i>resent, 
it  ia  p4ileMfla  or  atrophy  of  the  disc,  genemlly  on  the  temporal  side. 
It  is  from  a  considerati«m  of  these  facets  and  from  the  different  coiii-se 
of  the  two  diseases,  multiple  sclerosis  l\v  progresgions  and  remissions 
and  lirain  tumor  by  gradual  progression,  that  the  diagnosis  is  to  l>e 
made.  Sclerotic  i)atches  in  the  cerebellum  may  simulate  in  the 
bogiiming  neoplasm  of  that  structure,  but  the  absence  of  intracranial 
liTpaanrn  aymptoms  will  make  the  diagnosis. 

Ti  i-  ^ible  that  occasi<>unlly  the  necessity  of  differenti- 

ating li.-  rom  chrt»nic  chorea  and  some  forms  of  hysterical 

di0l«a  may  arise,  but  a  careful  consideration  of  the  somatic  accom- 
panuneiita  of  the  former  disease  will  always  suggest  the  diagnosis. 

Ataxic  paraplegia  cannot  be  excluded  with  certainty  in  the  liegin- 
fitog*  I  liave  aee^i  cases  of  multiple  sclerosis  develop  in  adult  life 
witb  aymptoms  which  are  considered  diagnostic  of  the  former  dis- 
«aie«  and  while  tbeae  oases  were  in  the  hospital  under  continuous 
obaenration^  have  seen  added  nystagmus,  scanning  staccato  sfieech^ 
aad  inteittioii  tremor— symptoms  which  ijoint  unmistakably  to  small 
ipla  leaions  in  the  conducting  tissue  of  the  central  nervous  sys» 
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tern.  It  is  Decessary,  therefore,  to  make  a  provisional  diagnosiA  in 
some  of  these  eases,  it  being  always  borne  in  mind  that  multiple  scle- 
rosis is  a  possibility. 

Treatment. 

The  treatment  of  multiple  scleroBis  may  be  snmmed  up  in  two 
wnnU — rest  and  nutritioo.  After  the  diHease  has  developed,  there  is 
no  medieameut  that  has  the  slightest  effect,  either  to  influence  the 
course  or  to  thwart  the  progress  of  the  disease.  Measures  directed 
towards  securing  liettered  nuti-ition  of  the  patient  and  as  much  rest  as 
is  consistent  with  l>odilv  health,  rarely  fail  to  make  the  patient  more 
comfortable  and  ra<:)re  tolerant  of  his  infii'mity.  No  one  who  »ee» 
much  of  liogpital  patients  can  fail  to  recognize  the  truth  of  this. 
Such  patients  by  very  reason  of  their  stay  in  the  Iiosi>itiU,  with  its 
rigime  and  it^  discipline,  often  are  more  comfoiiable,  and  their  diaease 
'  Beemingly  makes  slower  progress  than  does  that  of  jirivate  jmtients* 
It  is  not  considered  necessary  to  enumerate  the  plana  by  which  such 
bettered  nutrition  may  \m  obtained.  At  various  timfvs  certain  medi* 
cinal  substances  have  been  advocated,  but  nraio  of  them  has  stood 
the  test  of  experience.  It  is  in*obable  that  in  those  instances  in  w  hich 
a  certain  drug,  such  as  solauin,  has  lieen  warmly  recommended,  ita 
efficacii>nsnoss  ha-s  l>eeu  in  cases  t>f  hysteria  which  luive  Ijeen  mij^taken 
for  multiple  sclerosis.  If  metlicines  must  l>e  administered  it  would 
seem  most  justifiable  to  give  those  snbstanc€*s  wliicli  have  already  at- 
tained some  remedial  reputation  in  the  degenerative  diseases  of  the 
central  nervous  system,  such  as  arsenic,  aitrate  of  silver,  etc.  Indeed^ 
the  former  was  recommended  by  Eulenburg,  and  that  hypodermat- 
icaliy.  We  have  no  doubt  that  in  many  instances  drugs  undeseningly 
have  secured  a  reputation  in  this  disease  liecause  their  administration 
coineide<l  or  preceded  a  p^n^iml  of  remission  or  temporary  cessation 
of  the  symptoms,  which  are  sometimes  seen.  As  in  all  other  organic 
diseases  of  the  nervous  system,  electricity  at  one  time  or  another 
haa  l>een  fidvcx^ated,  but  I  have  never  seen  the  slightest  benefit  fol- 
low even  ita  determined  use.  Patients  who  are  at  home  in  north- 
ern climates  are  much  more  comfortable  in  summer  than  in  win- 
ter: it  therefore  follows  that  a  more  balmy  climate  should  be  their 
winter  residence. 

It  is  impossible  yet  to  speak  of  the  preventive  treatment  of  this 
disease,  except  to  reiterate  that  the  medical  profession  is  not  aroused 
to  a  sufficient  appreciation  of  the  deleterious  influences  that  the  in- 
fectious diseases  have  on  the  entire  nervous  system. 
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HYDROCEPHAIiUS. 

Hydrops  ventriculorum  cerebri ;  Hydrocephalus  internal,  external, 
or  intrameningeal ;  Water  on  the  brain. 

By  hydrocephalus  is  meant,  as  the  term  signifies,  a  pathological 
increase  of  the  intracranial  fluid  which  may  be  either  in  ventricles, 
where  the  fluid  is  found  naturally  in  largest  quantity,  or  in  the  sub- 
arachnoid tissue,  or  in  a  space  which  it  makes  for  itself. 

History. 

The  disease  is  as  old  as  the  history  and  tradition  of  medicine. 
Less  labor  has  been  expended  to  solve  the  pathogenesis  of  hydro- 
cephalus than  of  any  other  condition  that  occurs  with  half  the  fre- 
quency. The  result  is  that  as  little  is  known  of  the  disease  to-day 
as  was  more  than  a  half  century  ago — a  statement  that  cannot  be 
truthfully  made  of  many  diseases.  In  fact  a  careful  survey  of  the 
literature  reveals  that  the  diaphanous  description  given  by  Watson 
served  nearly  all  English  writers  up  to  the  time  of  Hilton  Fagge,  who 
wrote  in  his  inimitable  way  the  best  description  of  the  pathology  and 
symptomatology  of  this  disease  (although  in  the  latter  he  improved 
but  little  if  at  all  the  former's  description)  that  has  ever  been  penned. 
In  fact  many  so-called  exhaustive  descrijitions  of  hydrocephalus  since 
the  date  of  Fagge's  treatise  have  consisted  of  versions  of  this  descrip- 
tion, varying  from  those  in  which  all  his  facts  are  put  forth  in  new 
vesture  up  to  those  in  which  literal  transcrii)tion  masquerades  as  the 
reflection  of  personal  knowledge ;  and  of  the  latter  there  are  many. 
In  a  similar  way  the  description  by  Huguenin  in  "Ziemssen's  Cyclo- 
pppilia"  has  long  represented  the  status  of  the  subject  amongst  the 
Grerraans. 

One  result  of  this  implicit  acceptation  on  faith  of  incidences  in 
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the  itifinnfiri  both  in  its  cxKsurrence  and  in  ita  Bynaptomatology^  in  lieu 

of  pdEBO0al  ohsen  atiou,  has  been  that  unteuablo  coiitt^titious  have  been 

flo  often  that  they,  like  fulsehomis  industriously  repeated,  have 

to  becx>iDe  reaJitit«*     Fur  inBtance,  in  1820  Bright  gave  the  hia- 

T  of  one  Jamea  Cardinal,  a  patient  in  Guy's  Hospital,  i\s  a  case  in 

Bnbdural  or  arachnoid  space  was  the  seat  of  a  large  effuRion 

associated  with  any  lirain  malformation.     And  although  it 

been  demonatrated  heyond  cax-il  that  the  fluid  in  the  8ubdui*al 

W9B  the  result  of  an  escape  of  ventricular  fluid  tlirongli  a  hole 

oorpus  callosuni,  the  c-ase  is  still  quoted  as  evidence  of  the 

oociirreitOd  of  enormous  intrameninj^eal  hydrocephalus  indei>endent 

of  nmlformatiou  of  the  lirain. 

Mmsll  eonfiisiou  has  arisen,  or  at  least  students  have  had  their 
patspecitve  of  this  disease  obscured  by  references  to  various  clinical 
aad  psibological  forms  and  subdivisions.  I  shall  endeavor  to  avoid 
^•ocll  ooufnsion  in  this  description.  In  the  first  place  it  needs  Ih3 
^■listiDetly  stated  that  the  term  hydrocephalus  is  used  in  two  entirely 
^Bbff'iii^l  denses.  In  one,  the  sense  in  which  it  is  used  here,  to  ex- 
P^nsi  tlie  oocnrrence  of  a  pathological  or  disease  entity,  and  the  other 
to  dnoto  a  symptom  occurring  in  the  course  of  a  disease.  As  an 
esuDple  of  the  latter  I  may  cite  a  c^ise  recently  reported  by  Kretz 
in  whieb  death  was  caused  by  hydrticephjdus  resulting  fiom  an  in- 
trameningeal  hemotrhage  caused  by  au  aneurysm  of  the  internal 
CArotid.  Ako  a  case  which  I  have  recently  published  of  hydroceph- 
ftristng  from  a  tumor  which  completely  occluded  the  aqueduct  of 
ylriiis.  This  distinction  should  bo  clearly  made.  We  no  longer 
acute  hydrocephalus  as  a  disease,  we  refer  to  it  as  a  symp- 
tubt^rculuus  meningitis  or  of  that  condition  so  lucidly  de- 
ribiid  by  Quincke  attending  meningitis  serosa.  No  more  should  we 
■*  the  occurrence  of  an  increase  of  fluid  w^ith  such  conditions  as 
j>halia,  atrophy  of  the  brain »  senility,  depraved  conditions  of 
bloodf  droi)sy  resulting  from  venous  stasis,  whether  dependent  on 
f^  the  heart  or  other  conditions  preventing  venrvus  return, 
description  or  attera|)ts  to  raise  to  an  entity,  than  we 
ooM  compensatory  or  consequential  collection  of  fluid  in  other  parts 
*  ;ibdominal  dropsy.  This  form  therefore  finds  no 
*tion»  but  is  relegated  to  the  respective  diseases  or 
.tholov  i  1 1 J   r  1  ^  with  which  it  occurs. 


EnoLooT  AND  Pathogenesis. 

rdus  is  genetically  of  two  kinds,  congenital  and 
paired   form    is   not  infrequently  secondary   and 
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symptomatic.     Anatomioally  hydrocephaluB  may  be  divided  into  in- 
ternal, when  tliG  collection  of  fluid  is  predoraimiutly  withiii  the  ven 
tiicles,  and  external  when  exclusively  in  the  subdural  space.     Thai 
latter  is  so  very  rare  that  it  scarcely  merits  consideration.     In  thai 
atfpiired  form  there  is  always  au  increase  of  fluid  within  the  ventri- 
cles*     That  is,  the  acquired  form  may  be  accompanied  by  a  subdoral 
collection  of  fluid,  but  acquired  external  hydroceplialus  only  oecmnti 
symptomaticuUy.     The  causes,  the  symptoms,  and  the  pathogenesis 
of  actpiired  internal  hydnxn^jihalus,  are,  so  far  as  they  are  kno^^,  th©  , 
same  as  those  c)f  the  coni^enital  form,  the  only  difference  l>eing  in  tb^l 
time  of  development.     Therefore  no  atterajit  is  made  to  descril^e  tbem 
separately,  n*)r  can  they  Im  distinguished  at  the  bedside*     In  onler 
to  emphasize  wliat  has  been  previously  said  it  should  l>e  lx»me  in 
mind  that  symptomatic  hydrocephalus  may  be  present  with  congeni- 
tal conditions  such  as  porencephaly.     But  such  hydrocephalus  isnoij 
considered  congenit^il^  although  it  may  be  symptomatic  of  a  coi 
ital  condition.     Clinically  hydroceplialus  is  often  spoken  of  as  acutol 
and  chronic*     Acute  h\'drocephalus  is  a  symptom  of  some  disease. 
Congenital  hydrocephalus  is  always  chronic. 

Congenital  hyibrocei»halu8  may  manifest  itself  at  any  time  afteri 
the  fifth  mnnth  of  prenatal  life  or  during  the  tirst  months  of  post- 
uterine  life,  probably  more  frequently  then ;  but  this  is  difficult  to 
estiraatp,  for  many  of  the  eases  that  develop  l>efore  birth  are  not 
taken  into  consideration  in  estimating  relative  frequency  of  ocx?ur- 
rencc,  as  they  manifest  themselves  merely  aa  one  of  the  causes  of  dys- 
tocia and  die  in  transit. 

Very  little  is  actually  known  of  the  causes  of  congenital  hydro- 
ceplialus. Factors  that  have  been  found  to  precede  it  so  frequently 
that  they  have  been  considered  as  causative  are  social  transgressions  i 
of  the  parents*  such  as  alcoholism,  sexual  excess^  hyperfcetation,  etc., 
and  such  physical  disease  and  stigmata  as  syphilis,  ciichesda,  and 
somatic  evidences  of  degeneration.  There  is  no  dearth  of  e^ideuc^  to 
show  that  consanguinary  and  familiary  factors  enter  into  the  etiol* 
ogy,  many  writers  testifying  to  the  occurrence  of  congenital  predid- 
jiosition  in  more  than  one  raeml>er  of  the  family.  Mental  shock,  and^ 
physical  injury  especially  to  the  abdomen  of  the  mother,  seem  some- 
times to  stand  in  causative  relationship.  The  occurrence  of  infec^ 
tious  disease  of  the  mother  while  she  is  carrying  the  child  may  also  J 
contribute  to  its  occurrence.  It  is  sometimes  seen  in  infants  who 
show  other  somatic  defects  such  as  harelip,  cleft  palate,  spina  bifida, 
and  the  like.  Cases  have  lieen  reported  occurring  with  syringomye- 
lia, but  it  is  likely  that  these  cases  were  eicamples  of  myelohydrosis, 
tlie  distention  of  the  central  canal  being  secondary  to  the  overdid* 


HYDROCEPHALUS* 


179 


ion  ol  the  Tentricles,  and  especiall}^  is  ihb  the  probable  explauatioii 
\  the  maem  reported  by  Rufenberg  in  which  there  were  no  ByiuptomB 
Sjniiiigpmyelia.  In  rare  ioHtances  the  hjdrocephahis  in  partial, 
tion  being  limit^il  to  one  cavity.  Such  instanc^B  have  been 
by  Keen  and  by  Robinson. 
The  patbogeneBis  of  the  disease  is  as  obscure  as  the  eticJogj. 
;  tfie  Bonrce  and  origin  of  the  fluid  within  the  veuti'icles  is  iianuot 
truthfully.  Most  observers  favor  the  view  of  Fagge,  who 
it  that  the  most  plausible  theory  to  explain  it  was  that  which 
iired  the  excess  of  fluid  to  an  inflammatory  or  possibly  a  degener- 
ati%'^  prociess  in  the  ei>endyma  and  choroid  plexuses,  and  this  he 
^lieUeved,  ftirthermnre,  was  the  way  in  which  luany  acquired  cases 
The  facta  that  we  have  not  yet  definitely  coneluded  what 
►  funelioiid  of  the  choroid  plexus  are,  whether  it  has  any  functions 
than  vascular,  such  aa  seoretorj',  aud  that  we  are  lackiDg  in 
>lojpcnl  examinations  of  this  plexus  in  cases  of  hydrocephalus, 
^ioilitate  against  the  acceptance  or  rejection  of  this  view.  That  there 
i  other  ways  Ijy  which  the  hydrocephalus  may  develop  is  apparent 
1  experience,  which  shows  that  in  some  eases  mechanical  obstruc- 
,  to  tto  flow  of  cerebrospinal  fluid  is  the  explanation  of  its  devel- 
Soiiietimes  the  obstntction  will  consiHt  of  an  abnormal  and 
fotBld  mmiullary  velum.  It  is  very  rare  that  such  raechanicul 
iciioua  as  closure  of  the  foramen  Magendie  at  the  lower  angle 
tlie  lotirth  ventricle  or  of  the  aqueduct  of  Sylrius,  are  alone  ao- 
They  do  occur,  but  as  they  are  almost  always  the  re- 
sult of  meningeal  inflammation  it  is  probable  that  the  hitter  is  as 
MA  the  fonuer. 
Ill  tiiB  acquired  form,  exclusive  of  the  symptomatic  varieties,  the 
jukI  (uithology  are  quite  as  obscure.  In  fact  it  is  not  at  all 
ipiolMble  that  the  aitiuired  form  is  in  some  casf  s  identical  with  the 
only  that  it  develops  later  in  life.  Such  would  seem  to  be 
in  the  case  of  the  noted  James  Cardinal,  the  case  reported  by 
uid  many  others.  Blows  on  the  he^d,  which  do  not  ap- 
Ijr  catise  meningitis,  and  exposure  to  the  rays  of  the  sun  are 
which  are  very  often  noteil  to  precede  the  development  of 
ifitoma  in  accjuired  hydrocephalus.  The  forms  that  develop  after 
iti]«  foploiDeningitis  as  described  by  Huguenin,  or  after  serous 
Eiiiigitii»  n»  described  by  Quincke,  we  look  upon  as  Byraptomatic. 
Cad  it  ia  Dot  liazarding  one's  prophetic  reputation  to  say  that  hy- 
Bpbalna,  Uke  dropsy^  is  doomed  to  disappear  as  a  cliuical  entity, 
win  soon  b©  no  longer  entitled  to  any  other  description  than 
i  of  a  fn^juent  symptom  accompanying  defective  conditions  before 
[aflar  birth. 
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Hm  mjmpksmm  at  hjAmmfkmhm  imrr  Meotding  to  tbe  time 
vlodi  ihtj  bogui  to  dffwtiap^  mad  m  to  whether  they  are  coii||t$ui(iLl 
or  maffOftd.  In  the  anaffoital  fbrm,  if  tW  hjdrooeiihaliis  has  at- 
tat»d  9oam  nieDt  brfiare  birth,  it  will  csaiieUystoda,  mud  the  life  of 
m  watskmi  chSd  is  atbat  aagri&cJ  to  8|«re  the  xiKilber.  If  it  is  not 
so  adiBBced  SB  to  laon  djritoeia  or  if  il  don  not  begiii  t  i ' ' 
after  births  the  two  irfrilring  sji«|>tuBM  attamitug  ite  dm* 
f«ogrB88t¥Q  enlu^Baient  of  the  he^d  and  abBeiif*^  of  ao j  trace  of  men- 
tal awakening.  The  mcamSeamaoB  of  a  normal  child  a  head  i 
after  birth  iraries  from  36  lo  40  em.  In  bVdroeetihaliia 
menta  ererr  few  days  oonobocale  the  iofcHmalioii  to  be  got  bj  ob* 
aecnraition  that  the  bead  ia  growing  ptugwaaifelT  larger;  mentaAlI  v  itj 
may  beeome  00  large  that  it  meaamB  npward  of  100  em.  in  circuti 
fi*retice.  Thifi  enlarg«nent  ia  a  imiform  one  in  tbe  sagittal  diameter, 
and  therefore  the  head  beeomea  typjeally  dolichocephalic.  Some  cmmj 
of  ooageoital  bydfocephahia  witfaoctt  enkigBBaent  of  the  bead  have* 
been  reported,  and  these  casea  are  to  be  looked  upon  aa  onen  showing 
aaotfa^'  sign  of  degeoenej,  Tiz.*  prematoie  oesificatiou.  Nutnrallj 
the  reanli  of  this  enlargement  is  to  canae  fimt  a  bnlgiiig  tlatmgh  thei 
rypeDiDgH  of  the  sknU,  if  thej  have  not  been  closed  by  prv^matui^ 
osftificatioD,  or  if  tbey  haTe,  and  later  anyway,  a  fte  pa  ration  of  tlie 
)K>Qes  of  the  skuU  ai  all  parts  except  at  their  ha^e  au^I  a  iliiuniDg  of 
tbe  bonea  themadTea.  This  Beparatioti  of  the  cranial  bouea  at  ih«^ir 
autnres  and  interference  with  the  nutrition  of  the  boni>H  go  on  ta 
anch  an  extent  that  the  flnid  may  be  easUy  paljkat^  through  the  thiti 
and  iIiHti^uded  skull.  Id  rare  instances  the  fluid  may  break  tlirtiugh 
and  BO  discharge  itself.  This  progreeei^^ely  in*Teji«ing  def4)rnvityj 
giv^iH  the  child  a  very  typical  appearance,  imrticularly  an  the  Iwxli 
HuiTers  correepondingly  from  malnutrition.  Tlie  we^*  emaciated 
trunk  and  extremitieft  with  the  amall,  imny,  pinched  features  in  cou-j 
traat  with  the  enormous  heiwl  make  a  striking  pictin-e.  If  the  hydr 
ce[dmhi8  dates  from  birth  and  increases  rapidly  after  birth  the  de* 
fonnity  will  thi»n  lie  mf>8t  striking,  for  the  process  of  expjinsion  is  fwi 
ijHii'h  greater  than  the  process  of  ossification  that  the  ossitied  ot>nti\^ 
of  the  cranial  bone  are  Imt  as  broken  and  matted  clumps  of  icje  on  the 
surface  of  a  pond  in  the  beginning  of  spring.  If  the  expansion  of  tlic 
skull  )uiH  lieen  a  slower  one  and  the  nutrition  of  the  skull  hones  not ; 
completely  interfered  with,  there  will  have  developed  in  the  angtihu* 
sf  )a4'e#  between  the  hones  osseous  formations  known  as  oesa  triquet 
In  some  inatances  these  ossa  triquetra  are  so  numerous  and  so  < 
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fonnation  that  they  close  tlie  bead  and   militate 
ii;aiiist  fuiiher  eulaigement  except  it  be  a  very  ftlow  one. 

As  Ilie  child's  bead  continue^s  to  increase  in  size  tlie  muscles  that 

IillpfKvrt  and  steady  it  sutfer  in  njitritiun,  and  tliese  two  fiictoiH 
■ritobiotfd,  the  size  of  the  he^l  and  the  weakness  of  its  support, 
Bioogh  the  one  were  sufficient,  prevent  the  head  from  being  held  up 
br  from  beiiig  «xi[>ported  or  steadieil;  cousetiueutly  when  jilaced  on  a 
pillow  it  tumn  or  falls  in  the  direction  of  least  resistance.  Wben  the 
kydr  ^ '  -lus  develops  more  slowly  and  later  in  childliocKl  the  en- 
laJK  I  tjio  hi'jul  may  l>e  accinupanied  by  increasing  inability  to 

maititAta  the  greet  ptmition  of  the  cephalic  extremity,  a  shortcoming 
which  the  child  endeavors  to  compensate  for  by  snpportinjij  the  face 
jm  rith»?r  side  with  the  (udm  of  the  hand  or  liy  letting  the  occiput 
bflck  a^^ainst  the  nape  of  the  neck.  The  child  in  this  positiun 
Ik  s^kingly  charaiL'teristic  api>earancer  the  small  pinchetl, 
iped  face;  tbe  vertically  projecting  forehead  surmounting  and 
cifiwliJUigiiig  the  small  eyes  so  as  often  to  nearly  obscure  them;  the 
L^ow-shAped  increase  of  the  temiioral  and  parietal  bones,  so  great  that 
^Bl  ueftriy  bidfis  the  ear*;  the  projection  backwrnd  of  the  occipital 
^KoDe,  this  great  enlargement  resting  on  an  apparently  small  pivot 
^Telow  ami  falliug  luick wards  or  to  the  side  from  sheer  attempt  to  get 

K**4o  m  pcifeitinn  of  c<[uilibrium — make  an  indelible  impression  on  the 
»enrer.     On  examination  of  the  head  it  is  seen  that  the  hair  is 
l^tly,  if  at  all,  develoi>ed,  because  of  the  loss  of  nutrition  to  tlie 
Pp,  the  epicranial  veins  are  distended  and  shine  tlirough,  the  fon- 
tm^lhfd  ure  bulging  and  the  seat  sometimes  of  a  bruit  and  always  of 
^^Jiftiiig  impulse,  and  the  whole  cephalic  extremity  if  j>lacetl  between 
^^^Hjre  ami  a  strong  light  is  more  or  less  transluceut. 
^^^H  tbe  hytbrocephalus  is  present  at  birth  and  if  it  continues  to 
^^^Bap  with   considerable   rapidity    there   may    be  absolutely    no 
ftwakeniiig  of  the  mental  faculties.     If  it  does  not  show  itself  until 
ccmie  luonilis  after  birth  (the  rule),  mental  develoj^meut  will  have 
bcigad  lo  rDveal  itself;  but  the  advent  of  the  hydrocephalus  stunts  at 
hobls  it  in  cheek  by  the  increase  of  fluid  which  usuiX)S  the  place  of 
the  lirmiu  tissue.     Not  alone  ^vill  the  sequences  of  mental  develop- 
aseiil  be  lacking,  but  all  the  ptsychophysical  accomplishments,  such 
an  talking,  UTiUung,  etc.,  will  be  delayed  or  perhaps  prevented.     On 
tha  oihar  band,  if  the  hydrocephalus  proceeds  slowly,  such  chiklren 
be  liackward  in  learning  to  talk^  to  walk,  and  in  getting  their 
but  aventually  these  take  place  while  the  higher  mental  faeul- 
*tion  and  apperception,  are  held  in  abeyance, 
diildren  may  develoj*  iotelligence  and  lye  in  a  mild 
wigr  ameaatito  to  discipline,  and  may  possibly  be  sent  to  school,  but 
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generally  they  nnust  be  classified  as  idiots*  Very  rarely  do  we  find 
one  intellectual  factor  developed  wliile  tlie  others  remain  dormaut,  aa 
is  sometimes  seen  in  other  forms  of  itliooy.  The  8|>e(?ial  senses  are 
likewise  very  much  undeveloped,  and  the  sense  of  sight  is  j^enerally 
lost  on  account  of  atrophy  of  the  optic  nerve  inciilent  to  pressure, 
jdfhougli  in  some  cases  sight  may  i-emain  normal  during  the  entire 
life  of  the  cliihL  The  special  sense  that  is  least  often  affected  is 
that  of  hearing. 

Wben  the  hydrocejihalits  is  well  marked  from  the  time  of  the 
chiUrs  birth,  and  oi  a  progressive  nature,  moturial  irritation  8ym|H 
tonis  will  be  very  iuHignilicant,  When,  however,  it  manifests  itself 
some  time  after  birth,  these  symptoms,  such  aa  spasms  or  couNTilsiona 
constituting  e<*lamptic  attticks,  spasticity,  or  complete  paralysis  of 
one  half  of  the  body  may  be  i)reKent.  The  spasticity  that  occurs  in 
clii'onie  hydrocephalus  affects  the  u]>per  as  well  as  the  lower  extrem- 
ities and  sometimes  even  the  muscles  of  the  body.  Such  8vmi>tomfl 
are  much  more  frefpient  w^ith  symptomatic  hydrocephalus  dating 
from  or  occurring  soon  after  birth  and  dependent  upon  i>oi'encephaly 
and  iuHammatory  lesions  of  the  cortex,  conditions  which  need  to  l>e 
carefully  differentiated  from  genuine  congenital  hytlrocephalus.  In 
congenital  spastic  rigidity  (Little's  disease)  the  lower  extremities 
aliine  are  affected  in  any  consiileral>le  degi-ee*  One  of  the  most  com- 
mon irritation  symptoms  r»ccurring  in  hydrocephalus  is  de^^ation  of 
the  axes  of  the  eyelmll,  causing  some  form  of  strabismus,  more  rarely 
nystiigmus*  In  acquired  internal  hydrocephalus,  and  in  congeuitiil 
hydroceidialus  of  delayed  advent,  there  may  be  other  inconstant  symp- 
U^ma,  such  as  pain  in  various  parts  of  the  head,  diz^inees,  vomiting, 
stiffness  of  tlie  neck,  intermittency  of  the  symptoms,  and  other  symp- 
toms w^hich  sometimes  prompt  one  to  look  upon  them  as  of  functional 
origin.  Even  in  these  cases  the  diagnosis  is  not  materially  furthered 
by  these  symptoms.  The  enlargement  of  the  sknll  and  the  mental 
af^nesis  or  deterioration  are  always  the  ijathognomonic  accompani- 
ments. 

COITRSE  AND  PROGNOSIS. 

The  course  of  the  disease,  particularly  in  those  cases  in  which  Ute 
symptoms  follow  soon  after  birth,  is  generally  uniformly  progressive, 
and  death  follows  simple  exhaustion  and  asthenia  in  the  first  months 
of  life,  the  infant  really  having  had  no  life  history;  it  has  merely 
existed  and  passed  away.  In  other  cases,  and  particularly  in  those 
that  reveal  the  hydrocex^halus  in  the  first  and  second  years  of  infancy, 
the  course  of  the  disease  is  not  uniformly  progressive;  it  may  be 
attended  by  periods  of  cessation  from  any  active  manifestatloD,  even 
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I  of  size,  while  at  other  times  there  is  an  elevation  of  teiDpera- 
tme,  Tomiting,  and  increase  in  the  frequency  and  tlistnrbance  in 
rfaythnk  ol  the  pulae,  followed  by  prolonged  stupor  and  rapid  increase 
in  the  size  of  the  head.  These  eiises,  in  which  the  progress  of  the 
rtiffifiinra  is  inconstant,  often  suocumb  to  the  mildest  attack  of  some 
intecetureiit  disease  each  as  measles,  bronchitis,  or  f>ertussis,  while 
oUieni  ure  unable  to  resist  such  convulsive  disorders  as  laryngismus 
tiridiiltiA,  a  condition  w^hich  has  been  considered  by  some  ivoii 
Baiike)  a  sjmpti^m  of  the  disease,  just  as  attacks  of  eclampsia — in 
wbioli»  hy  ihe  way,  these  chiltlren  very  rarely  die — are  crmsidered  by 
Muaxy  a  aymptomatio  part  of  the  disease.  Very  rai'ely  does  escape  of 
theflttid  through  the  parietes  of  the  head  or  frcmi  the  nares  mark  t)ie 
pWigwaMa  of  tlie  disease,  yet  such  cases  have  been  put  on  record  by 
Bci)ul«lisky«  Nothnagel,  Groh,  and  others.  In  these  cases  in  which 
iihm  maempB  of  cerebrospinal  fluid  takes  place  tlirough  tlie  nose  it  is 
pitibilile  that  the  avenue  of  escape  is  the  perineural  space  of  the 
oUaHorr  nerves,  the  latter  being  atrophied,  or  it  is  barely  possible 
tlnltiia eibdioid  Iwme  may  become  divorced  from  its  nttacliments  on 
Mcamak  ol  tlie  incrt>ase<l  pressure  which  it  is  called  ujiou  to  resist, 
Tb©  prognosis  is  fortunately  very  bad  except  in  those  cases  in  whieli 
the  quantity  of  fluid  is  comparatively  small,  and  the  crHiditious  on 
which  it  exists  cease  to  Ije  oi^rative;  in  these  the  prognosis  is  exeeU 
IflEiiL  There  can  be  no  doubt  that  a  minor  degree  of  h^drocaphalus 
18  BO  iiDcommon  element  in  the  life  history  ol  many  children,  and 
alAoogh  it  is  surmised  that  most  of  these  eases  are  of  the  aci|uired 
form,  some  of  them  are  of  the  congenital.  If  the  hydrocephalus  is 
not  ao  great  as  to  subject  tlie  brain  tissue  to  any  great  amount  of 
ptesnfe,  or  if  it  disapi>ears  beiore  association  and  projection  path- 
ways take  up  their  function,  its  occurrence  in  a  mild  form  does  not 
maieiially  faandiciip  the  possessor.  These  cases  are  never  rc^cog- 
niji^.  When  the  disease  corresponds  with  the  description  we  have 
giTvm,  tb<^  sfiflferer  is  always  a  burden  to  his  race.  The  prognosis  as 
.  by  the  treatment  can  be  dismissed  in  a  line.  As  yet  tlie 
I  not  mcxliiied  the  former. 


MoBBiD  Anatomy, 

When  the  sknil  cap  is  removed  in  a  case  of  hydrocephalus  the 
pid^t^  Ifaal  is  seen  is  a  somewhat  variable  one.  Ordinarily  the  men- 
iaHealcoveriBga  are  stretched  to  their  utmost;  the  cortex  is  robbed  of 
its  fXHiiplfix  and  distinguishing  features ;  the  convolutions  and  fissures 
■ppair  like  a  distended  bladder,  on  the  surface  of  which  are  trac4pd 
iadMiiicI  markings.     No  greater  surprise  can  be  given  one  than  to 
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sae  a  well-mar kt^d  liydrocophalic  eiicephalon.      The  limiting 
stauce,  remains  uf  cortex  and  me<lidlary  tissue,  may  be  reduc-ed  to  & 
mere  tilm,  demouHtratiu^  that  thy  braiu  proper  (the  highest  level  of 
Hughlings  Jitckson)  has  nothing  to  do  with  the  maintenanre  of  life. 
Of  course  the  process  may  not  be  so  far  atlvaneed,  and  tlieu  it  stil 
may  be  possible  to  distinguish  the  primary  sulci  aud  the  rudiments  < 
convolutions.     But  there  is  no  dift'erentiation  even  in  these  cases 
tween  whit<3  and  giiiy  matter.     Occasionally  one  hemisphere  will  l»e 
in  a  much  more  advanced  stage  than  the  other,  and  cases  have  Ijeeu^— 
reported  in  which  the  hydroce[)halafl  was  confined  to  one  hemisiiheroii^l 
ami,  strange  enough >  the  hemisphere  on  the  other  side  was  atrophied 
or  rudimentary.    It  should  not  be  forgotten  that  soiue  cases  of  hydro- 
cephalus present  very  slight  change  in  tJie  brain  substance,  simply 
distention  of  the  ventricles  and  coiTesponding  thinncHS  of  the  hernia 
sphere  sulxstance.     In  these  eases  the  morbid  accumulation  of  lic^uid 
takes  plaee  after  the  brain  is  well  develoi>ed.     When  the  ventricle 
are  oi^ened  the  accumulated  fluid  esciipes  in  quantities  varying  froi 
a  few  ounces  up   to  tifteen  quarts.     An   examination  of  this  fluid 
shows  that  it  ia  very  similar  to  cerebrospinal  fluid,  that  it  contait 
the  same  element,  and  that  it  is  more  Iimj»id.     It  has  a  8i>etnflc  grav* 
ity  of  a  ti*ifle  more  than  water  and  contains  a  very  small  quantity 
sodium  salts  and  scarcely  a  trace  of  albumin.     In  exceptional  cased.^ 
the  fluid  has  a  slight  color  and  contains  a  greater  rpiantity  of  albu- 
min.    In  these  cases  it  is  probable  that  the  hydrocephalus  has  ucjt^ 
b*?en  an  uncomplicated  one,    T\Tien  the  interior  of  the  brain  is  laid 
ojien  it  is  seen  that  the  ventricles  are  greatly  distended,  and  in  fact 
have  lost  jdl  evidences  of  their  normal  confines.     The  vascular  plex- 
uses and  tela  choroidea  are  delicate  and  drawn  out.     The  basal  ganglia 
are  flattened  and  robbed  of  their  markings.    The  crura,  the  optic  tracts,^ 
the  iMins,  and  all  the  structiuea  at  the  base  have  lost  their  normal  coi 
tour  and  relationship  to  a  greater  or  lesser  degree.  The  third  ventricle 
is  distended,  in  a  less  degree*  of  coui*se,  than  the  lateral  ventricles,  andj 
fre4|uentlv  the  atjUHluct  and  fourth  ventricle  extending  into  the  cen' 
tral  canal  are  widely  dihited.     The  cei*ebellum  reveals  changes  cor 
sponding  to  the  amount  of  hydn:K*ephalu8,     If  the  latter  be  veryl 
slight  there  ruay  he  only  a  lengtliening  of  the  tonsil  and  middle  por-' 
tion  of  the  inferior  lobe  which  projects  like  a  spigot  into  the  spinal 
canal  with  the  f>blongata,  or  the  cerebellum  may  be  pushed  down- 
wards towards  the  central  canal  following  the  displacement  of  the  pona^ 
and  the  oblongata;  the  oblongatji  itself  is  often  to  be  found  reachit 
down  to  the  midtUe  *)f  the  body  of  the  third  cenncal  vertelira, 
very  rarely  there  may  be  such  an  intense  degree  of   displacement' 
of  the  cerel)ellum  that  it  is  pushed  through  the  foramen  magnum. 
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lu  one  floch  cane  ilie  tliflteiid<M:l  anil  displaced  uerebeUum  hab  tnis* 
Iftkaii  for  npiDn  1>ifida  eemeuliK  and  operated  on  by  CMari.  The 
eeiebdltim  iteelf  may  be  normal  in  texture,  softened,  or  sclerosed. 

Wbtm  iL©  eiH-^ndyma  of  tlie  ventricle  and  the  choroid  plexuses  are 
exmnuned  carefully  tlier©  will  be  found  a  certain  amount  of  thickening 
md  gtrntrakltoai  whi<  h  are  considered  to  be  of  intiammatory  origin. 
Ill  cDpdMioiia  whei*e  the  landmarks  are  so  eflectually  obliterated  as  in 
tkis  delicsate  structures  like  the  septum  lucidum  mid  the  posterior 
Gommmox^  are  entirely  obliterated.  The  passageways  lemling  from 
fhm  laleiml  to  the  third  ventricle,  the  foramen  of  Monro,  and  from 
Umi  tbirtl  to  tlie  fourth  ventricle,  ordinarily  delicate  and  difficult  to 
fad,  luiT8  bcvm  converted  into  widely  dilated  channels.  Occasionally 
ill  Q&ilftleml  hydrocephalus  the  foramen  of  Monro  is  found  closed. 

Xiamiiiatioii  of  the  cortex  microecopicallj  by  means  of  the  recent 
inetliods  has  l>een  done  in  few  instances.  In  tlieae  cases, 
ft  tb©  ganglion  cells  and  their  prolongations  have  been  found 
1,  atrophied^  granular,  pigmented,  and  stunted. 


Tbeatment. 

plmlurt  of  rapid  progress  is  entirely  unamenable  to  ev»ny 
prLH**.^dure.  In  thijse  instances  in  which  it  is  of  slight 
and  advances  slowly,  partial  or  complete  recovery  some- 
''  -rs.  The  desideratum  in  the  treatment  of  all  crises  is  to 
lic  flnid  and  iirevent  its  pnxluction.  For  the  former  we 
hmT^  DO  liaaitancy  in  r«M?ommending  the  procedure  of  puncturing 
tba  Babamclinoid  niuice  in  the  lumbar  region  as  advised  by  Quincke, 
a  dMmption  of  which  is  to  I>e  found  in  the  article  on  meningitis. 
lilt  in  the  only  oi>erative  procedure  that  has  ever  been  of  the 
rice  in  my  hands,  and  although  yet  unwilling  because 
Lperience^  though  such  ex|>erience  is  favorable,  to  advise 
tQieaiiura  as  by  far  the  most  important,  I  feel  inclined  to  say 
nf  all  ami^ical  measures  it  is  the  one  worthy  of  most  ci»nfi- 
Sadi  measitfeB  as  cranial  puncture,  tapping  the  ventricles,  or 
•Iiunciiire,  and  draining  them,  the  introduction  of  saline  solu- 
?r  solution  in  which  iodine  has  l>een  mixed,  and,  in  short, 
licivl  prm*edure  even  to  strapping  and  compressing  the 
hmi — mmnireB  that  are  mentioned  and  often  lukewarmly  rec^om- 
ntndad  by  many  authors — can  lie  only  unequivocally  condemned. 
Fkir  a  foU  diaetiaaion  of  the  applicability  of  these  various  procedures 
ikm  reader  may  be  referred  to  the  works  of  Broca  and  Manbrac  and 
of  Keen*  My  omi  ex[>erieijce  teaches  me  to  put  in  the  same  thera- 
all  dnistie  measures  such  as  cathartics,  diuretics,  and 
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diaphoretics,  administered  with  the  mistaken  idea  that  they  con- 
tribute to  the  removal  of  the  fluid;  for,  as  rational  interpretation  of 
physiological  teachings  demonstrates  that  their  tendency  is  to  do  the 
opposite,  they  are  to  be  condemned.  The  little  aid  that  lumbar 
puncture  has  to  offer  in  these  cases  is  greater  in  those  that  are  post- 
natal in  their  development.  Its  efficaciousness  in  every  case  of  con- 
genital hydrocephalus  is  slight,  and  not  at  all  to  be  compared  with 
what  is  hoped  will  be  its  usefulness  in  symptomatic  hydrocephalus. 
The  treatment  of  this  disease,  aside  from  what  may  be  called  symp- 
tomatic, such  as  the  administration  of  small  doses  of  mercury  in 
children  whose  parents  have  suffered  previous  syphilitic  affection, 
or  small  doses  of  iodide  of  potassium  in  those  in  whom  there  is  a 
marked  antecedent  diathetic  condition,  consists  in  the  adoption  of 
measures  that  contribute  to  a  bettering  of  the  child's  nutrition.  It  is 
unnecessary  to  enumerate  them  in  this  connection.  Children  who 
have  had  a  moderate  degree  of  hydrocephalus  and  in  whom  the  con- 
dition has  come  to  a  standstill,  have  often  been  seen  to  make  en- 
couraging physical  and  mental  development  when  taken  from  the 
parents,  placed  in  new  environment,  and  subjected  to  wholesome  dis- 
cipline and  an  intelligent  dietary.  The  education  of  these  children 
should  be  carried  out  along  those  lines  which  are  now  adopted  for  the 
instruction  of  defective  children  by  the  advanced  school  of  i)edolo- 
gists,  and  instituted  principally  by  the  elder  Seguin. 

A  case  that  has  been  reported  by  Sourma  is  worthy  of  mention. 
He  describes  a  case  of  congenital  hydrocephalus,  in  which,  through 
neglect,  the  child's  head  was  frequently  exposed  to  the  direct  rays 
of  the  sun.  The  author  attributes  the  recovery  to  increased  action 
of  the  sweat  glands,  a  lame  and  unnecessary  apology  for  a  counter- 
irritant. 

Bibliography. 

Bondurant :  JourDal  of  Nervous  and  Meutal  Disease,  May,  1894. 
Bouraeville  et  Noir :  CoDgr^s  des  medecins  alieuistes  de  France  et  des  pays  de 
langue  fran^aise.     Bulletin  medical,  Nos.  68.  64,  65,  1893. 
Chaffey  :  British  Medical  Journal,  January  81,  1891. 
Chiari :  Wiener  kliniscbe  Rundschau.  No.  45,  1894. 
Choupin  :  La  Loire  medicale,  November  15,  1892. 
Collins :  American  Journal  of  the  Medical  Sciences,  1895. 
Frank  :  New  York  Medical  Journal,  October  7,  1898. 
Groh  :  Wiener  medizinische  Blatter,  No.  9,  1888. 
Henoch  :  Berliner  klinische  Wochenschrift,  November  19,  1895. 
Holt :  New  York  Medical  Journal,  November  1,  1890. 
Keen  :  Medical  News,  1889. 

Kretz  :  Wiener  klinische  Wochenschrift.  No.  38.  1895. 
Kufenberg  :  Zeitschrift  ftir  Nervenheilkunde,  vol.  iv.,  1898. 
Nothnagel .  Centralblatt  fur  klinische  Medicin,  August  18,  1889. 


PABASrF£8  OF  THE  BRAIN. 

.P'Ckmil :  LA&oift,  December  23,  1898. 
~  LiJMsel,  ro).  li.,  p.  1.166,  1895. 

Eeme  cie&suelle  des  Maladies  de  rEofaDce,  p.  75«  Ftibniaiy,  1892. 
RolKftaoii !  Glasgow  McUicul  Jourutil.  Ihicemhcr,  18(f2. 

:  BHtisb  McfdicH)  Jimrual,  vol.  li.,  p.  1,29'2.  1890. 
MOncheneriuftlicmihcbe  WoolK^nscbrift,  p.  «,  1890. 
ii  Deutsche  medic inische  WociienBt'hrift,  No.  42,  1891. 
V.  Ummke :  Neumlogtscbi^  CcDtmlblutt.  p.  749.  1894. 

.  iahrbuch  ftir  KUiderbcilkiiade.  part  iv.,  1895. 
WhMloB  -  Uuicet,  November  8,  Us90. 

Vatitrui .  Ottxette  hebdomadaire  de  Medecine  et  dv  Chirurgle,  p,  487,  1899« 
Vtrnght    New  York  MedicalJournal.  No,  21,  1891. 


PARASITES  OF  THE  BEAIN. 


>  of  parafsited  of  the  brain  is  a  very  infrequent  one, 
esiiectallv  in  it  bo  in  this  country.  Li  AuBtralia,  however,  aud 
1  Ofitml  and  Bouthern  Europe  it  is  a  condition  which  is  soinetimes 
moeu  during  life  and  on  the  autopsy  table.  If  a  medical  literature 
nllerbuid  and  other  polar  regions  existed,  it  is  not  at  all  unlikely 
.that  mention  of  its  oicurrene©  therein  would  be  common.  According 
►  Tbonma,  of  Adelaide,  five  per  cent,  out  at  a  total  of  one  thousand 
in©  handled  and  eighty-one  caseB  of  hydatid  cysts  were  connected 
ith  the  (setitiiil  nervous  system.  Only  a  brief  cousideration  of  the 
ibject  will  Iw  attempted  here, 

L'i|>al  parasites  which  invatle  the  liraiu  are  the  c}  sticerciis 
nd  the  echiDococcus,     (.^f  these  the  first  oamed  is  by  far 
fre^iuent  and  iniiK)rtant.     There  must  be  mentioaed  another, 
ieh,  .'*  *        ■''>■  not  proi>erly  chwsilietl  iis  a  parasite,  but  as  one  of 
|w>l;  .lie  ba4.'teria»  has  iK^en  considered  of  parasitic  nature, 

iiati]«^lj*,  the  ray  faugus  or  actinomyces.  Bollinger,  to  whom  next  to 
Halm  we  owa  rnont  of  our  knowledge  of  actiuomyces,  has  obeerred 
of  ptiinary  lu-tinoniycosis  of  the  brain  out  of  eighty-seyen 
Umh  eutira  number  studied. 
Tha  moHt  important  fat'tors  in  the  etiok)gy  of  the  parasitic  dis- 
^ttKM  of  tlie  brain  are  uncleanliness,  close  contact  with  animals,  such 
as  the  dog,  and  the  ingestion  of  uncooked  meat.  The  taenia  echiuo 
OOceoB  itaelf  occurs  ei^clusively  in  the  intestine  of  the  dog.  Only  the 
ejwik  worm  cxxjura  in  meru  This  results  from  the  entrance  of  tjcuia 
iggs  into  tlie  intestinal  canal,  their  maturation  and  the  subseriuent 
wmndoing  of  the  embryo  fn:>m  the  intestinal  <>aDal  into  some  organ  in 
which  il  cfaiuig6e  into  a  cyst  which  is  incapable  of  active  motion.  It 
Ei}Qow9  naturally  that  in  countries  where  the  dog  is  the  most  impor- 
domeotic  animal,  such  as  Iceland,  or  in  couutriee  where  he  is 
of  as  a  beast  of  burden,  such  as  Southern  Gtennany,  in- 
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fection  with  this  parasite  will  be  most  common.  The  cyst  which 
this  parasite  produces  varies  in  size  from  a  walnut  to  an  apple.  En- 
dogenous or  exogenous  daughter  cysts  may  develop  and  thus  add 
very  materially  to  the  size.  Very  rarely  the  condition  known  as 
echinococcus  multilocularis  develops.  In  fact,  Both  claims  that  the 
case  which  he  describes  is  the  only  one  on  record.  These  are  always 
very  small  cysts  varying  in  size  from  a  millet  seed  to  a  pea,  but  they 
are  invariably  present  in  large  numbers. 

Not  infrequently  the  cysts,  developing  slowly  and  in  more  or  less 
indifferent  portions  of  the  brain,  do  not  produce  any  apparent  symp- 
toms for  a  long  time,  and  in  fact  some  cases  are  first  recognized  after 
death  consequent  upon  some  other  disease.  In  other  cases  in  which 
they  develop  more  rai^idly  and  in  individualized  parts  of  the  brain, 
there  will  be  not  only  focal  irritation  symptoms  and  pressure  symp- 
toms, but  symptoms  which  are  directly  attributable  to  a  local  inflam- 
mation which  exists  around  the  cysts  and  which  may  be  pathologically 
expressed  by  the  formation  of  a  connective-tissue  capsule.  In  some 
very  rare  instances  the  cyst  may  cause  sufficient  pressure  on  the 
meninges  to  produce  well-marked  meningeal  irritation  symptoms, 
while  in  others,  rarer  yet,  the  same  pressure  may  cause  absorption 
of  the  bone  sufficient  to  allow  the  little  sacs  to  be  seen  peeping 
through,  or,  if  on  the  base  of  the  brain,  to  allow  them  to  rupture  into 
a  cavity  like  the  nasal  cavity.  Westphal  has  reported  an  example  of 
the  latter  condition  in  which  aspiration  of  a  cyst  revealed  its  true 
character,  and  after  sixty  such  echinococci  sacs  had  been  emptied, 
cure  of  the  disease,  or  at  least  its  permanent  amelioration,  followed. 

The  cyst  which  is  provided  with  a  tapeworm  head  is  known  as  a 
"  measle"  or  cysticercus  cellulosse.  These  result  from  the  boring  of  em- 
bryos through  the  stomach,  and  then  by  means  of  the  circulation,  and 
it  is  said  also  by  migration,  they  reach  their  destination  in  the  brain. 
There  they  undergo  after  a  variable  time  changes  into  cysts,  from  the 
walls  of  which  a  scolex  develops  into  the  interior.  These  scolices 
have,  when  completely  developed,  a  circle  of  hooks,  suckers,  etc., 
which  are  readily  made  out  when  seen  under  the  microscope.  The 
cysticercus  cellulosse,  like  the  taenia  solium  from  which  it  takes  ori- 
gin, is  very  rare  in  this  country,  more  often  found  in  Great  Britain, 
and  not  at  all  uncommon  in  Prussia  and  Saxony.  They  may  develop 
in  the  membranes  of  the  brain,  probably  their  most  common  location, 
and  in  the  brain  itself,  particularly  in  the  white  matter.  They  may 
appear  individually  or  in  collections  resembling  a  mulberry.  In  the 
latter  instance  they  are  known  as  cysticercus  racemosus.  These  cysts 
are  mostly  sterile  and  like  the  cysts  previously  mentioned  their  im- 
portance from  a  physician's  standpoint  depends  upon  their  location; 
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woA  wbal  haa  been  said  about  the  previous  cvsts  also  applies  here. 
pTwaacil  hMB  called  attantiou  to  the  very  much  more  common  iufeetiou 

nen  tlun  women  by  this  parasite.  The  occurrence  of  actinomyces 
kLi  Uid  bmin  is  such  an  extremely  rare  conilitiou  that  it  can  be  only 
vefened  to. 

Altbongh  eehiDOCoecus  forms  in  the  brain  a  much  larger  tumor 
than  evBlieernis  celluloBie,  each  of  thene  forms  of  cyst«  on  reaching  a 
mteiti  sise  may  undergo  a  retrograde  change;  that  in,  the  liriuid 
d  Ibe  eymts  becomes  aljsnrl)ed»  the  cyst  wall  shrivels,  and  all  that 
mnaiiis  ifi  eonm  fatty  and  caseous  detritus,  more  rarely  a  slight 
■momit  of  calcareous  material,  and  perhaps  some  hooks.  As  in  all 
olber  Deoplastic  conditions  the  cor*^brum  is  more  frequently  the  seat 
d  tlie  new  growth  than  the  cereliellum.  In  the  cases  collected  by 
ThoBBMi,  the  proportion  of  cerebmm  to  cerelielhmi  was  as  fourteen 
lo  cnie*  Of  one  hundred  and  fifty -six  crises  collected  by  Kosenthal, 
eqgiilien  only  were  in  tlie  cerel)ellum.  Though  the  pro[»ortion  of 
(ScreMluin  involvement  has  been  found  greater  by  some  observers, 
itidb  M  Morgan,  theee  figures  may  be  taken  as  representing  the  gen- 
aal*wra4^. 

Symptoms, 

It  is  manifestly  very  difficult  to  depict  any  characteristic  symp- 
aalolipgjr  of  this  diaease.     In  some  cases  there  will  be  no  symptoms 
all,  iti  others  thf»re  will  bp  those  most  freciuently  found  with  the 
icbc^eA,  such  as  hysteria,  hy  pochondiia,  and  acute  mania,  while  in 
iem  t«tjU  tlie  symptoms  will  1m3  very  similar  to  those  of  brain  tumor, 
the  symptoms  will  point  to  one  of  these  conditions,  not 
^r  to  another.     As  in  other  forms  of  new  gro%vth  within  the 
cavity,  th«  symptoms  will  depend  ui>on  the  hxation  of  the 
ryjii^  vi]Mtn  the  rapidity  of  its  gn:>vvth  and  its  size,  and  upon  whether 
out  it  is  enclosed  in  a  sait  of  connective  tissue,  the  result  of  its  irri- 
ilttig  preseaoe.     I  have  already  referretl  to  the  fact  tliat  the  cestode 
I  have  a  special  tf»ndency  to  elect  the  cerebrum  ratlier  than  the 
iboUfim,  the  profMjrtion  titling  alK>ut  fourteen  to  one.     It  is  well 
►  to  bear  in  mind,  although  no  differentiation  can  be  made  in  the 
itology,  that  tlie  echincxoccns  forms  a  much  larger  tumor 
'  lirasn  than  does  cysticercus  cellulosse,  and  that  the  latter  cnn- 
is  by  far  the  more  common. 

jnently  in  the  lieginning  the  symptoms  are  very  vacillating, 
lEnaitggeHtive,  and  indetinit<%.  Tlie  most  common  early  symptom  is 
lieadarhf«  which,  unlike  the  headache  of  brain  tumor,  is  very  ajit  to 
he  :  Altliough  it  may  lie  of  great  severity,  it  is  frequently 

ljanu*tcr.      With  this,  preceding  or  following  it| 


190 


COLLINS— DISEASES  OF  THE  BR.\IN. 


there  may  be  evidences  of  psychical  and  motorial  irritatioD,  the 

former  manifest  by  irritabilih\  |)etiilimcy,  loss  of  projier  inliibitioi^ 
or  by  apathy »  8tui)idity,  sleejilessuess,  and  manifestatious  of  meiKJ 
tal  enfeeblemeiit,  and  the  latter  by  loc^il  rausenlar  twitrliiiigs  or 
geoeralized  cooviilBive  attack  whidi  may  1m?  of  a  simj4e  epileptiform 
charac-ter  or  it  may  be  more  or  less  typieaUy  Jacksouian.  These 
epileptiform  tits  may  be  of  fre<|ueDt  m'eurreuce  and  of  considerable 
severity,  and  withiu  or  following  them  there  often  develojm  motor 
impairment  which  may  rea<.'h  complete  hemiplegia  with  or  without 
aivliasia»  i>araplegia,  or  partial  paralysis  of  one  of  the  extremities,  sueli 
as  in  a  case  reported  by  Mudd,  in  which  there  was  partial  jmralysi* 
of  the  forearm  and  hjuid  combined  with  severe  heathu-he  and  choked 
discs.  Paretic  symptoms  are  by  no  meaus  so  eommtJU  an  convulftions* 
On  the  other  hand  there  may  lie  attacks  in  which  only  »inni!e  lo««  of 
consciousness  can  l>e  mtule  out,  and  these  attiicks  may  alternate  or 
be  followed  by  attat^^kB  of  delirium  whieli  are  so  severe,  and  iX!eji8iou*J 
ally  so  eontinuons  tlutt  the  p/itient  must  be  conJined  in  an  asylum.  In 
some  cases  there  are  very  wtroug  focal  fiymiit<jms  in  addition  to  those 
manifest  during  an  attack  of  Jacksouian  epilepsy — for  instance,  symp- 
toms pointing  to  involvement  of  stmie  t)f  the  eye  muscles  or  impair 
ment  of  one  of  the  special  senses,  such  as  hearing,  or  if  the  cysticer- 
cns  be  in  the  fom*th  ventricle,  distnrbancevS  of  respiration,  circulation* 
and  of  the  glycogenetic  functions,  and  even  deep  coma  (J^u'coud). 

If  the  seat  of  the  cvHt  lie  the  cei*t4)e]lum,  the  symptoms  will  be 
of  the  same  nature,  but  the  headache  will  be  very  apt  to  be  occipi 
tal  or  cervical,  and  dinturbance  of  gait  as  well  as  manife>ii*itions  of 
optic-nerve  involvement,  dizziness,  vomiting,  etc,  will  be  of  more 
conntant  and  early  occunence.  As  a  matter  of  fact,  the  disease,  when 
Icx'ated  in  the  brain,  if  the  patient  is  not  a  child,  is  not  apt  to  produce 
sy mjitoms  of  vomiting  or  optic  neuritis  early ;  nor,  unless  the  meninges 
be  involved,  are  gastric  symptoms,  elevation  of  tempei*ature,  inmU 
cervical  rigidity,  and  the  like  liable  to  form  a  j>art  of  the  clinical  pic*- 
ture.  Involvement  of  the  cranial  nerves  is  not  common,  and  when  it 
does  occur  it  is  usually  incomplete.  A  great  number  of  cases  is  on 
record  in  which  there  wafi  slight  ptosis,  some  strabismus,  involvement 
of  the  fivcial,  etc.  But  these  symptoms  vary  with  each  case  and  of 
course  depend  uikid  the  locality,  size,  and  numl)er  of  the  new  growths. 

Tl»e  course  of  brain  hydatids  is  not,  like  that  of  brain  tumor,  a 
uniformly  progressive  one,  nor  on  tlie  other  hand  is  the  patient  liable 
to  show  entire  freedom  from  all  symptoms  for  a  more  or  less  prolong< 
time,  as  in  hysteria,  neurasthenia,  etc.  The  severity  of  the  symptoms 
may  abate,  but  the  patient  will  never  l>e  free  from  them*  Heailache 
and  sleeplessnesH  and  irritability  will  l>e  followed  by  delirium,  apathy. 
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Focal  epileptiform  atta^^ke  will  be  followed  by  motor 
pmniywiB,  and  the  growth  of  the  cyst  io  the  brain  will  {vroduce  the 
velkknowii  coDcomitants  of  intracranial  pressure.  Choked  discs 
frwjuently  to  be  made  out  by  the  ophthalmoseoi)e.  In  a  few 
that  have  been  reported,  symptoms  referable  to  the  spinal  cord 
liBve  lMM?n  fouiii  Clarke  has  pulilished  a  ease  in  which  there  was 
lieBii|il£>gia  and  wasting  of  the  paralyzed  limb.  Microscopical  exami- 
Mllioii  showed  changes  of  disorganization  in  the  ganglionic  cells  c>f 
the  eorrmponding  comua  of  the  s[>inal  cord.  Ojjpenlieim  has  re j sorted 
a  emm  oC  cysticercus  of  the  fourth  ventricle  in  which  there  wan  ]>arnly- 
sia  of  aU  four  extremities  but  which  recovered  so  far  as  to  leave  only 
a  piralysis  of  the  legs  and  other  clinical  manifesbitions  indicative  of 
alodon  in  tlie  spinal  cord,  but  no  lesion  was  discovered.  In  caKea 
rhioh  spinal-cord  symptoms  are  well  marked  or  predominate,  it  is 
>bable  that  there  may  be  coincident  infection  of  the  brain 

DUGNOSBB, 

bero  is  nothing  characteristic  in  the  symptomatology,  and  we 
biibI  look  Io  other  factors  for  aid  in  diagnosis.  The  trouble  can 
tearorijT  he  9usj>ected  until  evidence  of  the  presence  of  the  parasites 
k  foQiid  in  other  parts  of  the  body»  The  most  common  situation  is 
in  thm  akin.  Here  there  may  sometimes  be  seen  and  felt  small 
rifntmacnbed  elevations,  just  beneatli  the  skin  or  deei>er,  of  the  size 
of  a  |>€^  sometimes  smaller,  very  rarely  larger,  and  of  an  inile8cril>- 
aUaelaatic  reaistance,  not  sufficiently  great  to  suggest  u  small  fat 
tumor,  nor  yet  sufficiently  small  to  give  the  imi*ression  of  a  cyst. 
If  lhe«ft*  an?  found  coincident  with  such  symptoms  of  brain  involve- 
OMfii  aa  we  have  mentioned,  and  an  examination  of  their  contents 
rereab  the  preeence  of  scolices  or  any  other  integral  |)art  of  these 
pamaitea,  the  diagnosis  is  made.  On  the  other  hand,  if  an  oph- 
Ifaalmoacoptc  examination  reveal  them  in  the  choroid,  as  it  some- 
timea  win,  the  diagnosis  is  nnassailably  made.  If  the  cyst  in  the 
fanuu  prodtici<!S  such  al»orption  or  elevation  of  bone  by  pressure  that 
a  needle  can  be  iiassed  into  one  of  the  cysts,  or  the  elevated  bone 
i«BnfiBd»  tlieir  contents  evacuated  and  examined,  the  diagnosis  might 
ha  reached  in  this  way  as  it  was  in  the  case  reported  by  Miidd;  or  if 
Ilia  oootenta  of  the  cyst  get  into  the  system  of  ventricles,  which  they 
do  fisry  mrdy,  examination  of  a  fluid  obtained  by  puncture  of  the 
hnabar  region  in  tlie  subarachnoid  spacei  may  lie  the  means  of  promjit- 
ioiC  ihA  dia^iosia.  TMiei*e  all  these  aids  to  diagnosis  are  lacking,  one 
aoarDiily  iiiiiipiyct  the  real  nature  of  the  disease. 
In  Boam  caaoo  the  diagnoais  is  not  only  not  made  but  the  disease 
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is  uot  even  suspected.     This  in  illustrated  by  a  C4*se  reported  by 

Simmonds  in  whioh  a  large  nund^er  ot  i'yats,  containing  the  hookletn 
of  cvrtticercus  coUidosffi,  were  found  after  death  in  the  brain  of  a  i>a- 
tient  who  was  supposed  to  have  snfiered  only  fi'om  simple  dementia 
and  general  marasmus. 

Differential  Diagnosis* 

I  have  said  that  the  diagnosis  will  be  facilitated  if  it  Ije  Ixirne  iiil 
niiud  that  the  chief  symptoms,  in  the  beginning  at  least,  are  irritati%a| 
headache  and  cortic*n.l  epilepsy,  and  that  the  disease  rxniB  an  afebrile 
t'tjurse.     Yet  these  are  not  nticomnum  attributes  of  other  brain  tu- 
mot's,  and  it  is  only  possible  to  suspect  cysticercus  after  loug-coutin<| 
ued  observation.     Malignant  growths  in  the  brain  are  chfiracteriz 
Ijy  a  more  uniform  course,  while  glinruata  are  usually  attendeii  hy\ 
more  severe  symptoms  than  cysticercus.     Cysticerci  of  the  brain 
progress  slowly,  and  tlie  course  of  tlie  disease  is  attende<1  by  ex- 
m^-erbations  of  eonvulsions,  heathiclie,   and  dizziness,  which  may  bd 
followe<l  by  more  or  less  prolonged  periods  of  comparative  comfori»| 
Isolated  tubercles  of  the  brain,  with  which  cysticerci  are  most  often 
ctmfounded  on  account  of  the  protr^a^ted  course  of  each,  are  attend 
more  constantly  with  pain,  headache,  and  dizziuBm. 

Prognosis, 

The  prognosis  of  parasitic  affections  of  the  brain  is  always  vei 
unfavorable.     That  they  do  not,  however,  lead  so  unerringly  tfj  death] 
as  do  brain  tumors,  may  be  gathere*!  frcjm  the  remarks  %vhich  wc 
have  already  miide  regarding  the  change  tliat  may  take  place  in  the| 
contents  of  a  c\  st  and  the  changes  which  the  cyst  may  cause  in  the 
walls  of  tho  skull.     The  numlx^r  of  cases,  however,  which  go  on  to 
spontaneous   recovery  or   which   cause   changes   that    may   It-atl    tii 
recovery  is  very  small  compared  %nth  the  actual  number  of  existing 
cases.     It  is  imjiossible  tn  say  just  how  long  the  disease  may  existJ 
but  from  two  to  four  years  is  the  average  duration.     On  the  other  J 
hand  the  prosi^H^ts  which  treatment  can  offer  are  not  m/iterial,  80,[ 
taking  it  all  together,  the  prognosis  is  as  unfavorable  as  it  can  eaailri 
bo ;  fully  as  bfui  as  in  any  other  form  of  brain  neoidasra.     The  diseasij 
makes  interrupted  progress,  and  death  is  usually  by  oonvulsiona.  ] 

Treatkent. 

This  is  one  of  the  diseases  which  prophylactic  treatment  should  j 
oom|iletely  stamp  out.     The  prevention  of  dogs  and  human 
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from  being  housed  under  the  same  roof,  the  disposal  of  the  offal  of 
dogs  8o  tbat  it  does  not  contaminate  tlie  water  or  food  supply  of  man, 
llie  inteidictioti  of  uncooked  meat  as  an  article  of  diet,  and  the  eu- 
bfcaOMfit  of  the  hygienic  and  sanitary  conditions  of  modern  civiliza- 
tfam  wfll  effectually  eradicate  the  disease. 

WhfiH  the  disease  does  occur  and  when  it  can  be  diagnosed  aud  lo- 
calized, it  should  be  subjected  to  tbe  same  treatment  as  any  other  foim 
of  iBlraenuiial  growth,  T7nfc)rtniiately,  on  account  of  the  meltipHcity 
of  Ihd  cysts  and  their  hx^ations  in  different  i)arts  of  tlie  brain,  surgical 
do  not  hold  out  the  same  hope  of  relief  that  they  do  iu 
Llocalizable  neoplasms  of  a  different  nature,  even  though 
ttiat  be  antalL  On  the  other  hand  it  may  l>e  said  that  if  the  nature  of 
tbe  trmaUe  be  suspected,  early  operation  is  more  justifiable  in  this 
I  in  any  other  neoplastic  condition.  Tlie  f^^eat  number  of 
tf  will  still  continue  to  go  to  the  insane  asylums* 
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THROMBOSIS   OF  THE  DURAL  SINUSES. 


The  intnw*ranial  sinuses  are  wide,  rigid  tubes  between  the  two 
w&llfi  of  the  dura  whi^h  receive  thi^  retnrn  tlow  oi  hUxnl  from  ilm 
brain  and  pour  it  into  the  jugular  veins.  They  are  eflsentiaUy  ven- 
ous iu  their  structure,  though  devoid  of  valves,  and  are  lial>le  to  the 
same  diseases  as  the  veins.  They  differ  from  the  veins  in  action, 
insomuch  as  their  calibre  always  remains  the  same,  and  particularly 
that  it  is  not  suhject  to  any  variatiim  during  respiration. 

The  pathological  conditions  that  <M'(*ur  in  the  sinuses  are  thoee 
that  are  seen  in  the  veins,  namely,  simple  coagulation  of  the  bloodp 
not  necessarily  accompanied  by  auy  chaoge  in  the  walls  of  the  sinus, 
and  intlaramation  of  the  walls  of  the  sinus  with  resulting  eoagn- 
lation,  constituting  a  genuine  iddebitis.  The  former  occurs  with 
conditions  of  prof{)und  hn!?molysis,  the  latter  with  Im-al  adjacent  and 
general  pyogenic  infection.  These  two  conditions  diflfer  in  their  gen- 
esis*  and  an  attempt  is  made  to  discriminate  between  them  clinically, 

Thn^mlMisis  of  the  dural  Ninuses  was  one  nl  the  first  intracranial 
diseases  to  be  recognized  and  differentiated.     English  surgeons  |mr- 
ticnlarly  mention  many  exam|»les  of  it,  and  Alien^rombie  has  recorded 
an  example  which  he  observed  in  18ir>,     Ophthalmologists  have  nm- 
terially  contributed  to  the  elucidation  of  the  etiology  and  pathology  _J 
of  thrombosis  of  the  cavernous  sinuses,  particularly  Knapp,  of  New  fl 
York,  who  was  the  first  to  recognize  the  relationship  of  disease  of  ™ 
the  eye  to  inflammation  of  the  ophthalmic  veins.     The  subject  has 
lately  been  j^ven  thorough  consideration  from  a  retrospective  and 
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lilatoiy  stiLDdpoint  by  LaBcial,  and  from  the  standpoint  of  an 
experience,  eliuical  and  anatomioal,  by  Mace  wen. 

Etiology. 


"HieoMsefi  of  tbrombosis  of  the  ilural  sinuBOR  may  l>e  considered 

'lli]i»e  h6ad8:   Firat,  causes  operative  through  the  blood  alone; 

les  operative  th rough  infection  and  inflammation  of  the 

.  walls;  and  third,  pressnre  on  the  sinus,  as  by  a  titraor.    Tlirora- 

.  which  occurs  as  the  result  of  blood  depra\ity  is  known  as  ma- 

or  autochthunic.     It  is  a  very  uncommon  disease,  and  rarely 

ooetti>»  except  in  new-born  and  in  young  infants  predisposed  to  it 

Bfaic  disordei^  and  the  svcnte  infectious  diseases,  by  inherited 

by  rachitis,  by  pulmonary  tuljercuhxsis,  or  in  short  by  any 

condition  that  causes  profound  and  rafiid  dei>reciation  of 

^mrtritioii.     It  sometimes  occurs  at  the  other  extreme  of  life,  in  those 

immediatel.T  predisposed  to  it  by  causes  not  nnlike  those  operative 

intaxicjr,  as  well  aa  by  diseases  common  at  that  time  of  life,  such 

Very  rarely   it   develops  during    the    puerperal    state. 

has  shown  that  it  occurs  sometimes  in  chlorotic  Ki^^'s  **'»d 

in  adttlts  without  discoverable  cause,  as  in  cases  reiK^Hed  l»y  Bnck- 

lera.     Lnfiairnl  ai*tivity  of  the  heart  is  always  an  active  predisposing 

cmtiBe.      In  8<ime  instances  primary  antemia  after  profound  Iosh  of 

hlood  is  the  only  discoverable  cause,  and  v,  Duseh  has  reported  two 

>  due  to  this. 

The  iiifcetive  or  inflammatory  forms  occur  at  a  different  period  of 

life  fn»m  the  marasmic  form— almost  entirely  during  youth  and  adult 

_Inlection  of  the  sinuses  is  the  result  of  contiguous  seiitic  in* 

Bon  frf>m  the  dura  or  from  the  Ixyue  which  has  l>ecome  disetused 

la  th©  result  of  injury  and  infection,  or  infection  alone.     The  longi- 

tnduial  Binns  is  most  frequently  the  seat  of  disease  from  such  causes. 

Tlia  most  frequent  cnnse  of  pyogenic  sinus  thrombosis  is  a  purulent 

afficlioti  t>f  the  middle  ear  and  coexisting  c-aries  of  the  ]H*trous  i>or- 

lioii  of  the  tempfjral  Ixme,  the  sinus  most  likely  to  infection  in  the 

,     laii^  beiog  the  latenil  and  especially  that  part  of  it  contained  in  the 

^^^BKMd  groovB,  sometimes  called  on  that  account  the  sigmoid  sinus. 

^^Ht  pf^troaal  flinnses  are  less  often  affected.     Extension  of  inflamnia- 

BvoQ  from  ih<>»  ophthalmic  veins,  the  original  source  lieing  from  the 

— "  mil]  tlie  orbitu,  is  the  most  common  cause  of  thrombosis  in  the 

sincuf.     Any  pyogenic  inflammation  of  the  head  and  net^k 

drained  by  the  cerebral  veins  may  be  the  starting-i>oint 

ffhe  pmce«s  that  eventually  causes  thromlK>sis  of  a  dural  sinus.     It 

)  fottiid  associated  with  erysipelas,  with  glanders,  with  angina  Ludo- 
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vici,  with  sapparative  tonsillitis  and  retropharyngeal  abscess,  pyo- 
genic and  destructive  processes  in  the  nasal  cavity,  with  alveolar 
abscesses,  and  with  epidemic  parotiditis.  Sinus  thrombosis  arising 
from  these  latter  factors  is  frequently  preceded  and  accompanied  by 
phlebitis  of  the  temporal  and  facial  veins,  but  not  necessarily  so. 
The  sinus  commonly  involved  from  these  extracranial  causes  is  the 
cavernous.  A  case  has  been  published  by  Pilcher  in  which  septic 
sinus  thrombosis  followed  symptoms  of  chills,  vomiting,  and  diar- 
rhoea, the  immediate  consequence  of  eating  gluttonously  of  decayed 
goat's  meat. 

Sinus  thrombosis  may  result  from  pressure  on  the  walls  of  the 
sinus  which  causes  constant  impediment  to  the  circulation  of  the 
blood.  Such  conditions  are  occasionally  furnished  by  brain  tumors 
(as  in  a  case  reported  by  Bucklers),  brain  abscess,  depressed  fracture, 
and  pachymeningitis.  The  superior  longitudinal  sinus  is  most  liable 
to  this  form  of  involvement.  Thrombosis  that  results  from  brain 
abscess  is,  however,  almost  always  dependent  upon  the  same  causes 
as  the  abscess  itself. 

Pathology. 

The  immediate  preceding  cause  of  marasmic  sinus  thrombosis 
is  a  relative  dissociation  of  the  constituents  of  the  blood — a  great 
depreciation  of  nutrition  and  relative  increase  of  the  fibrin  and  its 
antecedents,  the  white  corpuscles,  and  especially  the  blood  plates. 
This,  combined  with  the  loss  bf  circulatory  vigor,  increases  the 
sluggishness  of  the  return  circulation,  never  lively  in  the  longitudinal 
sinus,  and  taken  in  connection  with  the  anatomical  peculiarities  of 
the  sinus,  its  angularity  and  its  trabeculae,  directly  contributes  to  the 
immediate  occurrence  of  coagulation.  In  those  cases  in  which  it  fol- 
lows exhaustive  diarrhoea,  as  it  does  so  often  in  young  children,  not 
alone  the  serum  of  the  blood  becomes  enormously  diminished,  but 
the  serous  fluids  of  the  body  as  well,  a  state  of  profound  oligocythaB- 
mia.  The  lymph  circulation  is  in  a  state  of  stasis,  and  this  is  soon 
followed  by  thrombosis  in  the  longitudinal  sinus.  The  thrombus 
itself  is  seen  to  have  the  characteristics  of  other  marasmic  thrombi. 
It  is  dense,  does  not  crumble  easily,  is  somewhat  irregular  in  extent, 
and  in  some  cases,  if  the  factors  leading  up  to  the  disease  have  been 
profound,  thrombi  will  be  found  in  all  the  sinuses  and  in  the  jugular 
veins.  If  they  have  been  very  slow  in  forming,  they  have  a  stratified 
appearance,  showing  that  the  various  layers  have  coagulated  at  dif- 
erent  times,  and  they  may  have  become  orgaiiizod.  In  some  cases 
marasmic  thrombosis  is  of  such  intensity  tliat  the  meningeal  vessels 
become  so  distended   that  hemorrhage  oecui*s.     Such  hemorrhages 
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oeetirri^  dttriug  the  prenatal  period  or  in  tiie  uew-boro  cause  one 
form  ot  porencephaly. 

Tbtt  pathologic4il  ehange^^  in  sinuses,  the  seat  of   iul]atiiiiiat<irj 

ihroEDboBiD,  are  similar  to  those  of  iufective  inilammatioii  in  other 

rancialiir  structures.     The  endothelium  of  the  uiner  coating  is  per- 

oobied  by  the  infei'tioas  element  and  the  exuihite  produced  by  it; 

it  soon  detiiches  itself  and  the  wtdls  of  the  sinus  become  more  deeply 

fBToIred.    The  process  in  the  sinus  walk  may  go  on  to  extensive 

akonitioiiiilid  d43Btinu*tion.     Simult^ineously  with  the  desquamation  of 

tbe  uifeemal  coat  and  the  exudation  into  the  walls,  tlie  current  of  blood 

tfuoogh  the  sinus  becomes  slowed,  the  trHlN?cuhr  which  stretch  across 

thiBttKnils  act  as  foreign  bodies,  and  coagulation  of  the  sinus'  eimteuts 

ooram*     The  clot  thus  formed  then  l^ecomes  infected  if  the  source  of 

the  original  infection  is  very  active,  and  at  the  same  time  the  exuda- 

lioo  from  the  walls  of  the  sinus  extending  into  the  surrounding  tis* 

sae^  th©  bone  on  the  outside  and  the  meninges  cm  the  inside,  forms  a 

distiiici  suppurative  mass.     The  coagulated  contents  of  the  sinus,  if 

B}'  could  bo  seen  at  tlus  time,  wtnild  vary  in  api»earance  according 

the  intensity  of  the  infection  and  the  vai'iety  of  c(X!ci  that  are 

preaftoL      Usually,  however,  they   consist  of  a  dark,  pasty,  reddish 

having  a  tendency  to  disintegration.     If  bits  of  this  disinte- 

ting  infei'tions  m^uss  get  curried  into  the  circuhition,  met^istatic 

septic  phenomemi  s» jon  occur*     The  obstniction  of  the  sinus  is  com- 

pltto.     Tliis  causes  a  very  marked  hyperiemia  in  the  veins  which  ai*e 

ecmfllliffDts  of  the  sinus.     If  the  inflammatory  process  be  %*ery  severe, 

►  it  may  call  forth  meningeal  hemorrhage,  but  this  is  not  very  common, 

nor  ia  cerebral  sf>ftcning,  unless  there  be  secondary  pyogenic  infei*- 

tioo  of  a  Irxralizeil  brain  area,  when  brain  abscess  develops.     The 

dAmtning  back  of  the  return  cireuiation  of  the  brain  often  causes  a 

efiiifiiil^rable  degree  of  hydrocephalus.     The  venous  territory  that 

may  become  infected  from  a  severe  pyogenic  focus  in  a  sinus  is  often 

vtry  grmt;   not  alone  the  sinuses  which  empty  into  the  one  infected 

OBJ  contain  thmmbi,  but  the  neighboring  veins  as  well.     Thus,  the 

^  tuleRial  juguhir  is  sometimes  found  to  contain  a  coagulum.     The 

^^  aefitii;  organisms  may  gain  entrance  into  the  blood,  and  when  they  do 

^HH^iHAiiti^?  abeoeaaee  in  remote  organs,  such  as  the  kidney,  the  hings, 

^H^^HiBr«  sometimes  develop.     When  the  purulent  process  extends  to 

flie  meniiiges  or  tiie  substance  of  the  ViralD,  the  immediate  results  are 

pci   *  '       lis,  or  brain  abscess.     Wlien  the  infective  process  is 

Of'-  verity  to  cause  destruction  or  disintegration  of  the 

wmll»  of  the  sinus,  the  clot  which  forms  may  become  organized  by 

Ifad  development  in  it  of  vascuhir  buddings  and  proliferations  which 

bom  it  iind  from  the  adjacent  dura.     This  process  of  organi»- 
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tion  may  completely  occlude  the  lumen  of  the  vessel.  But  even  from 
such  a  coagulum  as  this,  small  pieces  may  be  detached  and  passed 
through  the  return  circulation,  acting  as  infection  carriers  to  distant 
parts. 

The  salient  points  of  difference  between  marasmic  and  infective 
thrombosis  are  summed  up  by  Macewen  as  follows: 

Marasmic.  Infective. 

1.  Chiefly  affect43  the  azygos  sinuses.  1.  Chiefly  affects  the  dural  sinuses. 

2.  The  clots  tend  to  organization  or  arc      2.  Clots  tend  to  purulent  disintegration. 

absorbed. 

8.  Hemorrhages  into  cerebral  cortex  in  3.  Hemorrhages  into  the  brain  or  cere- 
about  half  the  cases.  bellum  seldom  occur. 

4.  Tendency  to  produce  brain  softening.  4.  No  tendency  to  brain  softening. 

5.  There  is  seldom  purulent  infection  as  5.  Purulent  infection  common  ;  septic  or 

a  sequence.  infective  emboli. 

6.  No    accompanying    leptomeningitis      6.  Often     coincident    purulent    lepto- 

nor  cerebral  or  cerebellar  abscess.  meningitis ;  cerebral  or   cerebellar 

abscess. 


Symptoms. 

The  symptoms  of  sinus  thrombosis  vary  with  its  causation  and 
location.  In  the  marasmic  form  they  often  come  on  very  slowly  and 
are  so  completely  masked  by  the  symptoms  of  the  disease  that  calls 
it  forth  that  they  pass  unrecognized  and  are  discovered,  if  at  all,  on 
the  ])ost-mortem  table.  For  instance,  a  case  of  marasmic  thrombosis 
occurring  in  a  young  infant  sequentially  to  a  sharp  attack  of  cholera 
morbus  causes  no  symptoms  which  may  not  be  considered  a  part  of 
that  disease,  except,  possibly,  a  profound  sluggishness  of  cerebral 
functions,  a  tendency  to  collapse  or  to  coma.  The  same  may  be 
said  of  this  variety  of  thrombosis  occurring  in  the  senile,  following 
on  profoundly  debilitating  diseases.  If  it  be  borne  in  mind  that 
marasmic  thrombosis  does  not  always  occlude  completely  the  calibre 
of  the  sinus,  that  it  forms  very  slowly,  and  tends  quickly  to  organi- 
zation, this  fact  will  be  readily  understood. 

Infective  thrombosis,  on  the  other  hand,  comes  on  very  abruptly 
and  is  attended  with  symptoms  which  indicate  a  profound  septic  in- 
fection. These  are :  chill,  or  recurring  sensations  of  frigidity,  abrupt 
rise  of  temperature,  headache,  nausea  and  vomiting,  and  a  feeling  of 
profound  unrest. 

Marasmic  thrombosis  may,  however,  be  accompanied  by  symp- 
toms pointing  to  obstruction  in  the  longitudinal  sinus,  the  favorite 
seat  of  this  form.  These  symptoms  are :  swelling  over  the  frontal 
sinuses,  distention  of  the  frontal  and  temporal  veins,  circumscribed 
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cjMOxmfA  o£  Uie  (llc^^  in  the  territory  drained  by  the  anU*rior  facial 
moat  HfikfauLis,  ooutinuous  or  recurriuK^  Hli^lit  and  variable  amouDt 
of  0qilintt  Hlee(>leB6Df«48  or  mental  hebetude  wbieh  may  deepen  into 
or  which  may  be  interrupted  by  universal  or  unilateral  eonvul- 
BoinetiYQed  followed  by  contracture  of  an  extremity,  or  paral- 
jm.  In  young  children  the  convulsions  may  be  prominent  sy  mptomH, 
hot  in  adults  they  do  not  usually  play  a  very  important  role.  If  the 
diiom  occurs  before  the  fontanelles  are  closed,  tliere  may  be  deiues- 
iqjQii  cnrer  them  in  the  beginning  and  a  bulging  hiter,  the  latter  due  to 
s  li5dioc«c!phaloid  condition.  In  the  adult,  the  headache  and  cerebral 
tofpor,  sleeplessness,  delirium  and  coma,  coming  on  towards  the  end 
of  may  exhausting  dise^ise,  are  symptoms  of  great  gravity  and  usually 
marasmic  thrombosis.  Occasionally  there  is  couHiderable 
rise  of  temperature,  although  in  the  beginning  and  during 
Om  eoone  of  the  disease  the  temi>erature  is  subnormal.  The  febrile 
may  be  due  to  secondary  diseases,  pneumonia,  decubitus, 
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la  llie  infective  form  the  general  symptoms  in  the  beginning  may 
bo,  as  we  have  already  mentioned,  those  indicative  of  profound  septic 
TIVTien  such  symptoms  occur  in  the  course  of  any  septic 
Rnch  as  otitis  media,  erysipelas  of  the  head  and  neck,  i>hleg- 
ol  the  eye  or  orbits  or  purulent  disease  of  any  of  the  cavities  of 
the  faci*^  infective  sinus  thromlx)sis  should  be  suspected.  After  the 
»ry  8ympt4.)uis  the  clinical  picture  that  develops  does  not  differ 
t  of  ordinary  septicaemia,  except  by  the  addition  of  localizing 
btatli  symptoms.  According  to  Macewen,  the  symptoms  may  assume 
a  paloMHiarT  form,  a  gajstrointestinal  form,  and  a  cerebral  form.  In 
th»  piilmonar>^  form,  in  addition  to  the  ttmperature,  rapid,  fi-eVile 
IJiilBa«  ptofuse  sweats,  slightly  jaundiced  skin,  scant,  high-coloied 
tilitie,  and  sluggishness  of  the  alimentary  tract,  8ymi)toms  of  involve- 
of  the  lung,  such  as  cough,  i>rofu8e  fetid  expectoration,  and 
dyspOGeai  are  so  prominent  that  attention  is  directed  to  the  kings, 
aad  freqnaatlj  at  the  exi^ense  of  the  original  seat  of  the  disease.  In 
Ilia  gaatroiateslinal  form,  the  symptoms  are  those  of  diarrha'a,  foul 
faraatii  and  toagnef  and  a  rapidly  developing  typhoid  state,  in  addition 
to  the  graeral  symptoms  mentioned  of  the  preceding  form.  Accom- 
panied or  not  by  these  pulmonary  and  gastrointestinal  symptoms 
pointinfc  to  general  septic  involvement,  headache,  excitability  and 
Uity,  delirium,  somnolency,  and  coma  develop,  and  are  often 
with  such  irritation  symptoms  a«  localized  comTilsions, 
atnHsmoa,  contracture  of  the  extremities,  and  irregularity  of  the 
palae.  Other  aymptf3ms  that  cause  variations  in  the  cliniciil  picture 
laigeljr  upon  the  sinus  which  is  obstructed.     Those  associated 
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with  tlirombosie  of  the  superior  longitudinal  sinus  have  already  been 
mentioned  under  the  symptomatology  of  marasmic  thrombosis.  They 
do  not  difler  when  thin  sinus  is  the  seat  of  infective  thromboeis,  eat- 
cept  that  their  intensity  is  t^reater. 

Thrombosis  of  the  cavernous  sinus  produces  such  local  symp- 
toms HH  bring  these  cases  often  under  the  car©  of  the  otnilist.  These 
symptoms  are  exophthalmus,  eoiTesiMinding  to  the  side  which  is 
the  seat  of  the  thrombus,  and  caused  immediately  by  stasis  of  the 
retrabull>fir  veins.  This  is  accompanied  In^  chemosis  of  the  lid,  promi- 
tosis and  u>dema  of  the  orbital  tiHsues,  all  determined  by  the  stasis 
in  the  ophthalmic  veins.  The  pupiln  are  contracted,  and  if  intra* 
ocular  examination  is  made,  thei'e  will  often  be  found  a  stasia  in  the 
venouB  capillaries  of  the  retina  and  a  condition  of  the  discs  rmem- 
bling  papillitiB,  This  condition  is  naturally  accomi/anied  by  obscura- 
tion of  vision.  With  tins  form  there  are  sometimes  seen  circumscribed 
areas  of  the  forehead  and  face  wliich  are  covered  with  sweat  and  which 
have  been  thought  to  Ije  quite  diagnostic.  In  a  few  cases  paraljrtic 
third-nei-ve  manifestations^  such  as  a  mild  degree  of  ptosis^  are  present, 
but  on  account  of  the  intense  cedema  are  scarcely  to  1^  made  out. 
But  when  the  involvement  of  other  filires  of  the  third  nerve  is  presenti 
the  paralysis  of  the  ocular  mu.s<*les  will  show  itself  by  deviation  of  the 
oc*ular  axis.  Very  rarely  the  fourtli  and  the  sensory  braDches  of  the 
tifth  are  implicated.  When  they  are  involved,  symptoms  imlicative  of 
their  disturbed  functions  will  lie  added.  In  the  beginning  the  oc*ular 
symptoms  are  unilateral.  As  the  disease  progresses  and  the  area  of 
thrombosis  extends,  the  other  eye  may  become  involved,  and  that 
while  the  severer  manifestations  are  subsiding  in  the  eye  where  they 
first  showed  themselves.  Towards  the  end  of  this  form  of  the  disease, 
symptoms  pointing  to  involvement  of  the  basilar  meninges  rarely  fail 
to  show  themselves. 

Thrombosis  of  the  sigmoid  sinus  is  seen  more  often  by  the  aurist^  as 
the  common  cause  of  thrombosis  in  this  location  is  infection  from  the 
middle  ear.  Often  the  first  symptoms  are  cessation  of  discharge  from 
the  ear,  accompanied  by  pain  in  the  ear  and  head  of  increasing  sever- 
ity, and  the  usual  symptoms  of  cerebral  irritation.  These  are  soon 
followed  by  three  local  symptoms  which  are  looked  upon  aa  of  great 
diagnostic  importance.  These  are  swelling  of  the  mastoid  region, 
enlargement  of  the  cervical  glands,  and  pain  on  pressure  and  percus- 
sion behind  the  ear.  These  symptoms  are  all  produced  by  distention 
and  obstniction  of  the  sinus  and  of  the  mastoid  and  cervical  veins, 
Buperticial  and  deep.  When  the  jugular  vein  l>ecome8  thrombosed, 
it  assumes  the  same  whipcord*Iike  rigidity  as  phlebitis  of  other 
and  is  accom|>amed  by  pain  and  cBdema.     After  symptoms  of 
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bosis  m  the  tnutsiverse  sious  have  be^D  present  for  some  time,  there 
ruelj  fftil  to  devdop  the  clinical  phenomena  attending  basilar  men- 
mgitis,  mod  tbeee  syxoptoms  are  often  the  immediate  precursors  of 


CorBsE,  Duration,  and  Pboonosis. 


H      The 


The  tx>urse  of  the  marasmio  variety  may  be  intermittent.  It 
ods  apon  the  severity  of  its  causative  factoid.  The  chit  may 
orgftiiiz^  ftn<^  the  patient  may  make,  at  least,  a  partial  re- 
Very  rarely  doen  he  recover  so  fully  that  no  appreciable 
tml  or  physical  defect  remains,  altbougb  it  shouhl  be  stated 
that  Wernicke  in  his  text-book  states  that  primary  thromboseH  uf 
iodtvidoid  sinuses  are  of  favorable  prognosis.  In  one  instance  the 
■eqgrla  may  be  limitation  of  mental  development;  in  another  choreic 
iBOVefD«tita»  bilateral  athetosis,  infantile  cerebral  paby,  or  a  localized 
oofftical  epilepsy.  A  cai^e  of  thrombosis  of  the  longitudinal  sinus 
and  of  the  anterior  frontal  vein,  causing  circumscribed  foci  of  hera- 
oahMge  which  produced  remarkably  localized  cortical  eiiilepsy,  has 
been  recorded  by  Horsley.  As  a  rule  the  marasmic  form,  if  uninflu- 
eaeed  by  treatment,  leads  to  a  fatal  termination,  especially  when  tlie 
aliolo^cal  factors  are  of  great  severity. 

The  ooorae  of  the  inflammatory  or  infective  form  of  thrombosis 
ia  ptogreashe  unless  limited  by  early  operative  procedure.  Death 
18  llie  eontmon  tennination,  although  resorption  of  the  clot  does 
take  place  in  a  few  instances  when  the  infection  is  a  mild  one.  The 
dnralion  of  the  disease  varies  from  a  week  to  a  month,  very  rarely 
luciger.  S>  mptoms  indicating  involvement  of  distant  organs  by  in- 
fected emboli  baring  their  origin  in  the  clot  lend  the  greatest  grav- 
ity to  the  prognosis.  When  occlusion  of  the  sinus  by  the  clot  is 
ptic  infection  of  the  general  system  is  slow,  and  not  so 
'hen  the  occlusion  is  partial.  In  short,  it  may  be  stated 
llial  etery  case  in  which  the  disease  is  allowed  to  continue  until  dis- 
ion  of  the  clot  occurs  before  the  aid  of  the  surgeon  is  im- 


Iiioied«  is  beyond  the  help  of  therapy. 


DUGNOSIS. 


^ 

^^^^HBk  dutgliofiia  of  sinus  thrombosis  is  not  difficult  when  the  dis- 
^VSm wliieh  cause  it  do  nr>t  olmcure  its  individual  symptoms  and  when 
^V  Uhi  loeal  6jmpt4:)nis  are  moderately  well  pronounced.  If  a  patient 
dafelopa  auch  general  brain  symptoms  as  irritability,  delirium,  som- 
,  convulsions,  at  the  eml  of  an  acute  infectious  or  exhausting 
or  if  such  HvrnT>toms  are  developed  in  a  patient  suifering 
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from  a  local  purulent  disease  like  otorrlitea,  the  preseeoe  of 

tlirombosis  sliould  be  suBpected,  Intense  headache  and  vomiting  are 
not  so  signilieant  of  the  dise^ise  as  they  are  of  meuingitis  and  abscess. 
The  rai»id  occurrence  of  such  hx!al  8ynii»t4>ni8  as  those  already  men- 
tioned, pointing  t<3  involvement  of  the  iliflerent  sinuses,  wiU  iheski 
make  the  diagnosis  <jf  the  disease  a  certainty.  The  tis'o  conditionfl 
with  which  it  is  liabU^  to  be  developed  are  abscess  of  the  brain  and* 
imnilent  meuingitis,  possibly  also  tul^ercula^  meningitis,  for  that 
may  simulate  almost  any  acute  or  subacute  intracranial  affection. 
The  general  sympt^^jms  will  aid  in  excluding  the  thi'ee  last  meutiuned. 


Tbeatment. 

Tlie  most  important  treatment  and  the  one  to  which  our  best 
efforts  should  \m  directed,  is  preventive.  Just  so  long  as  tlie  rank 
and  tile  i)f  the  profession  take  the  same  view  of  the  iunfxjuousness  of 
slight  and  perhaps  int^?rmittent  purulent  discharge  from  the  ear  as 
do  the  laity,  just  so  long  will  infective  sinus  thromhosis  demand  its 
f|nota  of  innocent  victims.  There  is  no  greater  nt^ed  for  reform  in 
any  department  of  tlie  hygiene  of  childhood  than  in  the  treatment 
of  diseases  of  the  middle  ear,  which  are  so  common  in  children 
of  the  oiTlinary  walks  of  life,  t'cillowing  the  infectious  diseases.  WTien 
any  of  the  etiological  fac^tors  which  we  have  enumerated  for  the  in- 
fective form  are  present,  the  fact  that  they  may  eventually  cause 
sinus  thrombosis  should  l>e  keitt  in  mind  and  projx^r  meaisures  for 
prevention  l>e  taken.  The  modes  and  means  which  may  be  utilized 
to  prevent  the  manismic  form  are  evident.  They  are  directetl  en- 
tirely to  overcoming  the  acute  and  profound  nutritiomU  changes 
which  take  phice  in  the  blotxl,  whether  they  be  aniemia,  chlorosis, 
hiemolysis,  or  oligfK'ytha*mia-  The  treatment  of  the  infective  form 
may  be  summed  u|>  in  one  word — operative.  The  assistance  of  the 
surgeon  should  be  invoked  early,  and  he  should  be  urged  to  operate. 
Tlie  status  of  cerebral  surgery  to-tlay  ]^K>ints  unequivocally  to  the 
fact  that  tlie  most  productive  fields  for  the  8urgeon*s  efforts  are  in 
the  pyogenic  diseases  of  the  sinuses,  of  the  membranes,  and  of  the 
brain.  Compared  with  the  usefulness  of  such  aid  in  brain  tumors 
and  in  epilepsy,  the  advantage  is  overwhelmingly  with  the  former. 
The  experience  of  one  British  sui'geon  alone,  Maeewen,  gives  tenor 
to  this  statement.  The  surgical  tef*hnic  of  the  operation  need  not 
be  tletiiiled  here.  Briefly  it  consists  in  emptying  the  middle  ear, 
antrum,  and  mastoid  cells  of  inflammatory  products;  exposure  of 
the  sinus;  then  ofjening  and  curetting,  with  or  without  previous  liga- 
tion of  the  juguhir  vein*     In  some  cases  in  which  the  diagooais  m 


doubtful,  the  siDiis  may  l>e  explored  with  a  sterilized  hypodermic 
needle  before  chiselliog  into  it.  All  writers  seem  to  be  agreed  that 
the  gouge  is  a  aafer  instrument  thau  the  trephine.  After  the  muim 
is  laid  open  and  the  inflected  mass  removed,  the  interior  of  the  sinus 
should  be  made  as  fai*  as  possible  aseptic,  and  then  ehould  be  stuffed 
with  icxloform  gauze;  precautitms  Ijeing  tnken  to  prevent  the  en- 
trance of  air  into  the  sinus.  The  experience  of  Horsley,  Ballanee, 
Zaufal,  Lane,  and  others  has  shown  the  advisability  of  previous  liga- 
tion of  the  internal  jugular  vein  before  the  lateral  sinus  is  exposed, 
but  that  this  is  not  always  necessary  is  shown  by  a  cai^e  recently  re- 
ported by  Adams,  in  which  uninterruxiteil  recovery  followed  laying 
ox>eB  and  curetting  the  lateral  sinus. 
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DISEASES  OF  THE  CEREBELLUM. 

Anatoniy. 

From  the  standpoint  of  aoaiomy  and  histology  great  progress  has 
been  made  during  the  last  few  years  in  our  iindt^mtandiug  of  the 
cerebellum,  oevertheless  the  functionB  of  it,  the  physiology  in  other 
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words,  18  still  very  olMcure,  and  this  despite  the  enormoug  amount  o! 
work  that  Las  lattjily  l^eea  df»ue  to  solve  the  probleiD  and  notwith- 
staiidiug  the  i*iibUcatio!i8  of  such  coytributiou^  as  those  of  Lnciaoii 
Ferrior,  March  i,  lUissell,  et  aL 

In  the  brief  consideratiou  which  can  hero  be  givea  of  the  subject 
I  shall  confine  myself  principally  to  the  symptomatology  of  cefebeUar 
disease. 

The  cerebellum,  situated  iu  the  posterior  fossa  of  the  skull,  com- 
prises two  lateral  hemispheres  aud  au  inferior  coutral  portiou  riilliiil 
the  worm  or  vermiform  process.  The  latter  which  is  sometimaa 
spoken  of  as  comjjosed  of  a  superior  and  inferior  worm,  connects  one 
hemisphere  with  the  other. 

The  obvious  counection  of  the  cerebellum  with  other  portions  of 
the  eocephalon  is  by  three  peduncles,  the  superior,  middle,  and  in- 
ferior* The  inferior  peduncles  are  formed  of  upward  continuation  of 
the  restiform  bodies,  the  midtUe  by  the  ventral,  transversely  coursing 
fibres  of  the  pons.  The  upper  poi*tions  of  the  superior  peduncles  pass 
from  the  medullary  substance  of  the  hemispheres  aud  run  ujiwards  and 
forwards  towards  the  ct>rpora  quadrigemina  under  which  they  f^ass. 
Tlie  8U[*erior  cereljellar  peduncle  is  connected  with  the  red  niicleus 
and  pulvinar  of  the  opi>oHite  side,  Init  the  decussation  is  not  complete. 
The  middle  peduncles  are  not  alone  commissural  fibres  l>etween  the 
cerebellar  hemispheres;  some  of  their  fibres  pass  into  the  nucleus 
reticidaris  tegmenti  and  the  gray  matter  of  the  pons  of  the  opposite 
side.  The  posterior  longitudinal  bundle  aud  Reil's  fascicle  of  the 
fillet  leave  the  cerebellum  by  wa3*  of  the  middle  cereljellar  pcilunde 
and  give  the  cerebellum  connection  with  the  cranial  nen'es,  the  gray 
substance  of  the  pons,  the  corpora  quadrigemina,  and  i>os8ibly  the 
corpora  striata.  The  inferior  cerebellar  peduncles  connect  the  cero- 
l>ellum  with  the  lateral  columns  of  the  oblongata  and  the  nucleus  of 
the  same  side,  the  inferior  olivary  body  of  the  opposite  side,  and  the 
nuclei  of  the  puaterior  columns  of  both  sides. 

In  architectural  constitution  the  cerebellum  resembles  the  brain, 
the  gi'ay  matter  lining  on  the  outside,  the  white  within.  The  gray 
matter  is  involuted  teneath  the  surface  into  numberless  closely  pUce^l 
fissures  which  run  transvei-sply,  nearly  encircling  each  hemisj^her©* 
The  fissures  of  the  cerebellum  do  not  extend  -^ery  deeply  l)eneath  tin 
surface,  with  tlie  one  exception  of  the  horizontad  fissure  which  divid 
the  organ  int*^  an  upiier  and  lower  |>ortion. 

The  upper  portion  of  the  wt»rm  is  made  up  of  fine  lobules  which 
are  called,  enumerating  from  above  and  in  front,  the  lingula,  the  cen- 
tral lobe,  the  culmen,  the  clix'us,  and  the  folium  cacuminls.  "" 
upper  portion  of  the  hemisphere  is  also  divided  into  four  or  fi\'6 
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fxnrmpoiidiiig  to  the  divisious  of  the  liognla,  but  these  eiib- 
dhrMou  Are  of  less  importance*  They  are  known  as  the  posterior 
0^ertor  lobe,  the  [losterior  and  anterior  crescentic,  and  tho  ala  loliiili 
CMitrnliff*  Every  lobe  is  in  continuous  connection  with  the  corre- 
«|Mmdijeig  portioii  of  the  otlier  hemisphere  by  means  nf  a  part  of  the 


The  tmder  narface  of  the  worm  presents  four  lobules — the  nodule, 
the  QTtilii,  thft  iiyramid^  and  tuber  valvuhB.  The  connection  of  these 
with  the  oonstitaents  of  the  cerebellar  hemisphere  on  the  inferior 


(a  tb«  OCT«beUar  Cortex  (SobemftUo). 


muA/ce  m  nol  so  intiinate  as  on  the  upper.  The  lobes  of  the  under 
sitrfjice  of  the  hemispheres  are  called  the  flocculus,  the  tonsil,  the 
bitwilzml  loJiN*,  the  slender  lnl)e,  and  the  inferior  semilunar. 

WI1011  the  ceri^bfrllmn  iB  cut  through  in  the  longitudinal  axis,  the 
cot  BorfjiOii  haa  an  appearance  similar  to  a  branch  of  a  fir  tree,  the 
atfcor  viteeereVmlli,  with  the  stem  extending  upwards  and  anteriorly 
iwBT  tlie  TOof  of  the  fourth  ventricle.  The  gray  matter  is  involuted 
abrmi  ami  indentiitftd  into  the  many  peripheral  ramifications  of  tlie 
whiia  matler,  Tlie  gray  matter,  however*  is  not  entirel>  on  the 
pgfeflplit^rt  .  jfc    ri[iri)bt*r  nf  rimiiast*rilM'i1    ro]l«H'tioiis.  nurlr!.  wlijrh  are 
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uamed  tlie  nucleus  dentatus,  nucleus  emlxjliformis,  nucleus  globoeuA, 
and  uucleus  of  the  root  or  nucleus  castigii,  being  found  embedded  in 
the  white  matter.  Of  these  it  haa  been  remarked  iliat  the  nuolens 
Iviog  in  the  inner  part  of  the  heniisj>here  bears  a  close  resemblance 
to  the  olivary  liody  of  the  oblongata. 

The  gray  matter  of  the  cereVjelhim  ctJUHisis  of  two  layers,  the 
outer  or  molecubir  layer,  the  inner  or  granulo  hiyor,  between  which  is 

a  layer  of    large  nerve 


cells,  the  c^lls  or  cor- 
p uncles  of  Purkinje 
(Fig.  18).  The  cells  of 
Pnrkinje  are  large  flask<y 
sha|M>d  cells,  with 
number  of  demiritie 
prfK'Gsses  which  rnmifv 
to  a  hirge  extent  in  the 
outer  or  molecular  la^^er 
of  the  gray  matter,  and 
an  axis-cylinder  proc- 
ess, or  neiiraxon,  which 
passes  into  the  granule 
layer,  where  it  becomes 
medullated,  and  then 
continues  with  the  me- 
duUary  white  matter  l>6-  _ 
neath. 

Int<»  a  more  detailed  description  of  the  microacopical  stnicturo  of* 
this  very  interesting  porti<m  t>f  the  nervous  system  it  is  im[»oK8iblu 
to  go*  The  reader  who  desiri^s  to  become  familiar  with  its  intricacies, 
so  far  as  yet  made  out,  is  referred  ia  the  recent  writings  of  Kollik*=»n 
of  8*  K,  Cajal.  and  to  the  admirable  review  of  Schafer  in  the  third 
volume  of  Quaiu*s  **  Anatomy." 


H 
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Fio.  18.— ScbeiTiAtle  Repretentatloii  of  Grny  SubatAaoetn  Oert^ 

n\  ilivbiUnia  of  the  latti^r  la  tJie  mnl«^'iiliir  tuyfr,  fAch 
•ppamtlfig  Into  two  line  lonf^ftadliml  flbpw;  p,  er«ll«  of 
PurldnJ«, 


Functions  of  the  Cerebellum. 

Since  the  time  of  Flourens  and  Magendie's  classical  experimeutii 
on  the  cerebellum,  |»hysioh)gists  have  been  endeavoring  to  le^irn  its 
functions  by  interpreting  the  results  of  partial  and  complete  destmc^ 
lion  and  by  extirpation.  Th^v,  however,  had  g<mi^  but  little  fti 
in  solvTUg  the  riddh^  than  did  their  illustrious  predecessors,  until 
invoked  the  aid  of  the  ]iatliologist  and  the  clinician.  Tlie  former  has 
employed  th*^  methrnls  of  secondary  degeneration.  fissiHt4»d  bv  tk 
tachnic  of  Marchi^  to  great  ^idvantage;    while  the  latter  haK 
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ijr  noted  the  symptoms  of  disease  of  tlie  cerebellum^  such  as  upo- 
:y,  adietoiic  atrophj,  and  tumors,  particularly  in  reference  to  tLe 
iliil{likrts  of  the  organ  involved,  and  connated  tliem  with  post- 
findiogB. 
Partial  deeiruction  of  a  cerebellar  hemisphere  is  kiiuwn  to  cause, 
to  the  amount  of  tissue  removed,  want  of  harmony  of  mus- 
tuovement,  irregular  and  violent  agitation,  complete  loss  of 
power  fo  direct  purposive  movements,  and  asthenia  amounting  in  some 
CitttS  to  m  ttate  analogous  to  paralysis.  When  <  »ne-Iialf  of  the  cerebel- 
Imi  IB  removed^  degeneration  occurs  in  all  three  }>eduncles  of  the 
ftid^,  but  none  in  the  peduncles  of  the  opposite  side.  Some 
ktive  fibres  are  seen  i)a8sing  alnug  with  the  roots  of  nearly  all 
of  tll0  ctmuial  nerves.  Extirx^ation  of  one-half  <jf  the  woi-m  produces 
degjaneratiou  iu  all  of  the  peduncles  of  that  side.  The  degene- 
in  tiba  8U|ierior  |>eduiicle  is  rather  slight,  and  the  degenerated 
all  cro68  to  the  nucleus  tegmenti  of  the  opposite  side.  The  de- 
ion  of  the  fibres  of  the  middle  i>eduncle  is  most  marked  in  the 
Upper  third  of  the  p<ins,  and  degeneration  of  the  inl«'i''r*r  i»ediincle 
RBUltiug  fmm  such  an  extirpation  is  routined  to  the  lateral  part  of 
the  i«i^tiform  bodies^  and  to  those  fibres  of  this  peduncle  which  have 
tiliirQfigin  in  the  cenAjelhim  and  whicli  go  to  the  inferior  olive  of 
diaoppc»it«3  side,  Otliers  still  pasH  into  the  fillet  and  to  the  posterior 
loogjtudiital  bundle,  and  through  it  to  some  of  the  cranial  nen^e  roots, 
purti      '     '       '       '  '  1.  the  fifth,  the  eighth,  and  the  twelfth. 

It  '8t  imix>rtanee  that  these  degenerations  resulting 

frtiia  heini*#xtirpation  lie  lK>me  in  mind  w^hen  we  come  to  interi)ret 
Ibo  ijliiploinatology  of  cerebellar  disease,  particularly  the  symfitom 
wUeli  lias  been  called  by  Luciani  cereViellar  asthenia,  a  term  which  I 
•hall  later  ixudte  use  of. 

Tbo  theories*  that  have  been  formulated  concerning  the  functions 
llie  csortbellum  are  ingenious  and  innumerable.  It  is  neither  wise 
nor  Dcceoaary  to  cite  them  all  here.  Gall  believed  tliat  it  w*as  the  seat 
of  the  96anial  instinci;,  Eienzi  that  it  w^as  the  storehouse  of  the  memo- 
lies,  aod  Foville,  and  l>efore  htm  Lusanna,  taught  that  it  was  the 
ofgan  of  mosoaUr  sense.  Folet  has  recently  elaborated  a  theory 
whidi  poaits  the  cerebrum  as  the  organ  of  intellectual  life,  the  cere- 
theot]gan  of  the  emotional  part  of  psydiical  activity  ;  the  cere- 
and  ventral  spinal  conl  forming  the  motor  order  of  the  nervous 
Ibe  cerr*bellura  and  [)osterior  spinal  cord  the  sensory.  Fanci- 
ftil  an  fluch  a  tlieory  may  seem  on  casual  consideration,  it  iw  quite 
aoAoitiidiag  what  a  wealth  of  reasoning  and  contributory  evidence  it 
OOOtalM  when  examined  into  closely. 

can  be  no  tloubt  that  the  cerebellum  is  the  essential  organ 
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for  the  couidiimtiou  of  voluntary  movements,  and  tliat  destructioa 
of  it  and  of  it«  components  produces  ataxia  of  all  such  movements. 
It  dot*a  nut  produce  loss  of  muBcle  power  in  the  Btrict  sense  of  the 
tcriij ;  that  Ib,  it  does  not  produce  paralysis,  nor  disturbances  of  seu- 
«iliility,  nor  intellectual  impairment .  Its  function  is  bilateral,  pr*N 
dominantly  equilateral,  and  its  action  extends  ia  all  voluntary  muscle**. 
The  view  of  Lueiani  that  the  cerel>ellum  is  not  an  intennediate  orjjaii 
intercalated  in  the  cerebrospinal  system,  but  a  termiuMl  or^an  con- 
nected tUrectly  with  the  gray  substance  and  centres  of  tbe  eerebn^- 
spinal  system,  and  incidentally  with  the  peripheral  motor  end  organs, 
seems  t*)  mo  a  very  plausible  one. 

Time  has  consecrated  the  ofiinion  that  the  worm  ban  a  different 
or  a  more  highly  differentiated  function  than  the  lateml  lolies  of  the 
cerebellum.  This  is  denied  by  Luciani,  who  I>elieves  that  every  part 
of  the  organ  is  functionally  homogeneous,  and  that  loss  of  the  worm 
can  be  **  organically  compensated"  by  the  lateral  lobes.  He  afisumcii 
that  the  functions  of  the  cerel>ellum  are  a  BtiBUgth-iucreasing  sthenic 
action  (azione  sthenic^t),  tonic  action  (azione  tonica),  and  stntac 
action  (azione  statica),  i.e.,  an  increase  of  the  impulses  during  the 
functional  activity  of  the  muscles  and  regulation  of  the  normal  extettit 
and  serial  order  of  the  movements. 

Symptomatology  of  Cerebellar  Diseases. 

Disease  of  the  cerebellum  is  attended  by  the  development  of  cer- 
tain symptoms  in  a  certain  way  so  constantly  that  cerebellar  symp- 
toms have  come  to  be  looked  upon  as  forming  a  class  by  them- 
selves. These  symptoms  are  ataxia,  incoordination  of  voluntary 
movements,  staggering,  reeling  gait,  headache,  vomiting,  choked 
discs,  optic  neuritis,  veHigo,  pain  and  tentlerness  in  the  region  of  the 
occiput,  muscular  weakness  or  asthenia,  disorder  of  the  deep  reflexes, 
con^nilsions,  tremor,  nuclear  and  root  palsies  of  the  cranial  nerves, 
l>nlyuri/i,  glycosuria,  t^ichycurdia,  trophic  disturbances,  and  mental 
impairment.  Some  of  thase  symt^toms  are  not  directly  the  result  of 
dis<»jise  of  the  cerel)ellum;  they  indicate  disturbance  of  intracranial 
vascularity  and  i)ressure  which  the  cerel^ellar  disease  causes*  To 
illustrate,  Ackermann  has  published  an  example  of  gliosarcoma  of 
the  sut>erior  worm  in  which  the  chief  symptom  was  spastic  ataxia 
and  i)aralysis  of  the  extremities.  To  claim  that  this  condition  was  a 
symptom  of  disease  of  the  vermis,  except  indirectly  on  account  of  the 
enormous  hydrops  of  the  lateral  ventricles  which  it  pro<luced,  would 
h(^  al^urd. 

The  diseases  affecting  the  cerelM*]lum  that  we  are  as  yet  familiar 
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wiUi,  are  ttunorB,  abecess,  sclerotic  atrophy,  and  coDgenital  and  de- 
w^topmeotMl  defects,  although  the  cerel>ellum  may  Ije  the  seat  of 
^,  simitar  to  those  occurring  in  other  parts  of  the 
ill  enoeiiiuditis,  meningoencephalitis,  and  miiltii)le  sclerosis. 
The  latter  conditions  aflfecting  the  cerebellnm  never  occiir  alone, 
and  llwiir  preeeuce  can  <nily  lie  siisj^cted  when  there  are  superfwlded 
iotlie  genaral  Bymi>tomH  of  these  diseases  some  "eereljellar"  syiiip- 
Tlji^refiire,  what  is  said  here  in  reference  to  the  symptoma- 
of  cerebellar  disease  is  based  largely  on  the  symptoms  of  the 
I  flfst-nainixl  iliseasee. 

che  and  vertigo  are  the  most  constant  symptoms  of  cerebel- 
,  hut  there  is  nothing  in  the  Ic^cation,  in  the  intensity,  or 
L  the  dianct^^r  of  the  headache  to  suggest  that  it  is  due  to  disease  of 
Ike  oerebc^Uum  and  not  to  other  parts  of  the  brain.  It  may  be  of  one 
sidfiaf  Ibe  bead,  of  the  occipital  region,  or  of  the  supraorbital  region. 
Wlmi  diaeaad  of  tlie  cerebellum  which  produces  the  headache  is 
fiitisated  superficially  and  when  it  is  of  rapid  evolution,  pain  in  the 
if  *  'ion  is  more  common  than  in  any  other  \mri  of  the  head. 
▼cm.-  i  1  joked  discs,  optic  neuritis,  and  vertigo  are,  like  headache, 

pm|itom9  common  to  all  forms  of  intracranial  disease  that  disturb 
ll  '  ''  1  rapidly  increase   intracranial   pressure.     Their 

-  ase  of  the  cerebellum  is  more  constant  than  with 
^Ivement  of  any  other  portion  of  the  encepbalon,  and  the  early 
uf  choked  discs  and  the  intense  degree  which  the  optic 
^L  '  bes  within  a  short  time  are  to  be  considered  very  sugges- 

tiwe  of  cerebellar  involvement.  Taken  in  connection  with  other  sy  mp- 
loiDa,  aacdi  as  ataxia,  staggering,  reeling  gait,  instability  of  the  body 
m  ataticiD  and  in  motion,  they  are  considered  pathognomonic  of 
eaiebellar  diaeaae.  The  vertigo  which  is  such  a  common  symptom 
iasD  inoocmuceil  in  upward  of  one-half  of  the  cases  to  make  it  a 
iacjiml  eom plaint  on  the  |>art  of  the  patient.  Like  tie  headache, 
hiia  oo  sfiecial  characteristit^ ;  it  seems  to  l>e  associated  witli  the 
|,  or,  Ijetter  saitl,  the  vomiting  seems  to  follow  severe  8i>ells 
>,  as  in  seasickness. 
Tlie  distnriiance  of  gait  or  of  locomoti€>n  in  cereliellar  disease  is 
i^jmiilnm  of  grand  importance,  and  although  absence  of  the  cliar- 
gail  has  been  noted  in  a  numWr  of  cases  of  cerel»ellar  dis- 
iaae«  parttealarly  of  tumor,  this  in  no  way  militates  against  the  truth 
of  Ihe  statement  that  cerebellar  gait  is  by  all  means  the  most  im}K)r- 
diaipiCMitic  symptom.  A  proportion  of  tho»e  case^  in  which  it 
refMrirted  alisent  are  to  l>e  explained  by  the  fact  that  the 
of  extremely  slow  progress,  aud  that  the  symptoms  of 
probably  present  very  early  in  the  disease  before  the 
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patient  came  under  the  notice  of  the  physician  and  before  other  pftrti 
of  the  cerebellum  compeusHted  for  the  paris  that  were  being  destroyed 
slowly.     The  ataxia  of  cerebellar  disease  varies  according  to  which 
]>oi'tiQn  of  the  reflex  arc,  the  motor  or  sensory,  is  diseased.     In  one 
case  the  defect  of  gait  is  siinihir  to  the  uncertainty  of  one  inebriated; 
in  another  the  ataxia  is  very  like  that  of  t4d>os  dorsalis;  while  in  still 
others  the  ataxia  is  of  a  mixed  or  coudiiiiod  fona.     Generally  a |ieak- 
ing,  the  patient  stfiggers  towartls  the  side  in  which  the  disease  is  J 
situated.    We  mny  remark  here  that  h^sion  of  the  worm  is  not  att^ndeii  | 
by  any  siietual  syniptnniK  thatdoimt  occur  from  involvt^nient  of  other  ^ 
parts  of  the  c-erel>ellum ;  thus  the  theory  espoused  by  Nothnagel,  that 
involvement  of  the  worm  really  causes  symptoms  ordinarily  attributed 
to  disease  of  the  cerelK^Uum,  receives  no  support  from  cliuico-patho-' 
logical  evidence.     As  a  matter  of  fjict,  from  what  we  htive  said  con- 
cerning the  connections  of  the  worm,  it  follows  tliat  symptoms  of 
disease  of  this  part  are  essentially  those  which  are  characteristic  of 
disease  of  the  cereliellar  hemisphere,  except  that  possibly  the  ataxia 
and  incoordination  are  greater  in  the  cephalic  extremity  than  with 
disease  of  the  hemispheres  alone. 

Deficiency  of  muscular  tone,  amounting  in  some  casens  to  almost 
absolute  loss  of  contractility,  often  referred  to  as  paralysis,  occurring 
in  the  extremities,  is  a  mtulerately  constant  symptom  of  cerel>«dlar 
disease ;  whether  it  occui-s  more  commonly  on  the  same  side  as  the 
lesion  or  whether  it  is  developed  witli  ec[nal  intensity  on  lK>th  sides 
it  is  not  possible  to  say  with  certainty. 

The  deeij-«eated  reflexes  are  sometimes  normal,  sometimes  ex- 
aggerated,   sometimes   diminished   and   lost;    probably   more  oftea 
diminished  than  pervert^^^d  in  father  wa\s.     Disorder  of  the  special 
senses  is  apparently  not  a  common  symptom  of  oereljellar  disease, ; 
although  each  one  of  tlie  sjieciid  senses  has  been  repoi*ted  impaired, 
and  in  some  cases  the  senses  c »f  smell  and  of  hearing  are  entirely  alx»I* 
ished,  with  cerel»ellar  disease.     Disturbance  of  the  tactile  sense  and 
of  the  muscular  sense  are,  judging  from  the  reports  of  cases,  Tery 
uncommrin.     When  a  sfie(*ial  sense,  such  as  that  of  hmring,  is  slowly 
destroyml,  it  indicates  that  the  disease  process  has  involved  the  ves-j 
tibular  root  of  the  eighth  ne^^*e  at  the  region  of  its  exit.     Tlie  mo^tj 
common  manifestation  of  cereljellar  disease  in  any  of  the  cranial' 
nerv'es,  however,  is  that  nf  nystagmus.     It  is  not  usually  the  typical 
lateral  or  rotatory  nystagmus  common  to  disseminated  sclerosis,  but 
consists  of  ilistinct  tremors  or  osfillutious,  very  similar  to  the  tre- 
mors in  other  paris  of  the  Ixnly  when  the  cerebnim  is  the  seat  of  dis- 
ease.     Symptoms  of  pjiralysis  in  the  territorial  distribution  of  the 
motor  cranial  nerve  are  occasionally  noted  with  disease  of  the  cere-»  J 
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bettmn.  It  is  possible  that  some  of  these,  particularly  their  kter 
mAiiif««tiitiatis,  are  the  expression  of  muBCtilar  asthenia  similar  to 
IhaA  DommoQ  in  the  extremities,  and  that  when  true  ]iaral  vsib  occuis 
it  m  probftblj  an  expression  of  a  seeondaiy  mHiiifestatiou  of  the  <*ere> 
bellar  diaeafle,  namely,  increased  iutrac?ramal  pre^sui'e,  and  not  due  to 
olthe  eerebellmn  itself.  The  Bame  may  lie  said  of  the  otlier 
symptoms  which  were  mentioued  w  hen  the  cerebellar  sy  rap- 
irereennmerated^  such  as  polyuria,  glycosuria,  and  the  like.  The 
erf  the  trophic  changes  tliat  sonietimefi  occur  is  obscure* 
Devalopmentally  the  cei-elieUum  in  uf  the  same  origin  an  the  cere- 
bmin ;  tis  mscalar  supply  is  from  the  same  sources  and  it  is  prob- 
tliai  it  is  liable  to  the  8ame  diseases.  In  fact  w^e  have  descrilicd 
tumor,  disseminated  sclerosis,  and  atrophy  of  the  cerobellum 
vbi^n  treating  of  those  diseases  as  they  occur  in  the  cerebnim. 

The  oidy  diseiise  of  the  cerel)ellum  of  which  we  shall  attem]»t  a 
aapairate  description  is  here<litary  cereWllar  ataxia.  The  fuuctions 
of  Uie  onrebellom  are  as  yet,  in  large  part,  a  closed  book,  although 
lihe  laboiB  of  Ferrier,  of  Luciaui,  of  Turner,  aud  of  other  iDvestigatora 
ftn9MadDg\y  in  a  direction  to  disclose  them. 

The    general   symptoms    of  involvement  of  the  cerebellum  are 
oflen    I    '        -   and   uncertain.     The   principal   manifestations 
to  I  riient  of  this  portion  of  tlie  encephalou  are  more 

dearly  mamfesl  when  tlie  vermis  is  the  seat  of  disease  or  eneroat^h- 
Otlier  symptoms  iKiiutiug  to  disease  of  the  cerebellum  with 
ceftainty  than  those  that  have  been  mentioned  are :  nystagmus, 
ning  sjieech,  intention  tremor,  profound  asthenia  of  the  muscles 
of  Ilia  aanio  side  of  the  b<xly,  and  loss  of  knee  jerks.  Lt^sious  of  the 
iMBBiapliafea  alone  have  l>een  frecjuently  observ^etl  without  the  occur- 
rence of  any  so-called  **  cerel)ellar"  symptoms.  Lesion  of  the  middle 
eetefaelbur  pedunclf^  causes  inaliility  to  maintain  equilibrium,  vertigo, 
and  peculiAr  compulsory,  rotatory  movements,  such  as  turning  on  the 
locus  >^^>  etc. 

The  cerebellum  would  seem  to  have  a  definite  function  in  regulat- 

eoniiniions  and  tonic  muscular  contraction,  but  just  how  it  does 

tlita  ta  yet  tinknown. 


n: 


Hereditary  Cerebellar  Ataxia. 


H  Here 

^^b^|||flu^^MBftlitary  cerebellar  ataxia  hiis  been  given  t^)  a  com- 

^^||^^^^^HBHVoct*urring  in   the  early  years  of  life,  always  on  a 

fianiiliary  or  here^litary  basis,  and  characterissed  principally  l>y  ataxia 

at  a  caiebeUar  nature.     It  is  included  under  diseases  of  the  cereT)el- 

in  iliia  triM^tise  bec*4iuse  its  exact  nosological  place  is  not  yet 
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definitely  determined.  There  can  be  no  doubt  that  the  cerebellum  is 
the  principal  seat  ol  le«ion,  but  in  all  probability  the  diseaae  prooeas 
ia  by  no  means  confined  to  this  part  of  the  ceotral  nervous  system. 
When  we  Bay  that  it  forms  one  of  the  familiary  diiieases,  and  Unit  it 
belongs  in  the  class  of  defective  prot^l  development,  we  have  said  all 
concerning  its  etiology  and  pathogenesis  that  can  tnithfully  l>e  said. 
The  iiaiiie  herf^ditary  cerebeUHr  ataxia  was  given  to  it  by  Marie 
because  it  indicated  the  ionMirtant  clinical  inanifeBtation  and  sug- 
gested also  the  sine  qua  non  of  its  genesis,  heredity. 

History. 

The  first  0i86B  oarefuily  observed  were  by  Frazer  in  1H8<),  but  it 
was  not  until  eleven  ye^irs  later,  when  Nouue  descril>ed  three  cAses,  idl 
of  the  same  family,  that  the  disease  took  a  definite  phwe  in  metli- 
cal  literature.  Before  that  time  the  disease  had  been  considered  an 
anomalous  form  of  hereditary  spinal  ataxia,  Friedreich's  disease. 
Id  1892  Sanger  Brown  imblished  a  pai>cr  on  family  ataxia  wliicli  in- 
cluded the  rejiort  of  no  less  than  six  cases  of  this  disease.  Appeudetl 
to  this  pai»er  were  valuable  remarks  by  Orraerod  and  Bernhardt^  who 
both  emphji>iized  the  neceRsity  of  considering  these  cases  apaH  from 
Friedreicirs  disease.  Since  that  time  reports  of  ca.ses  have  l>een 
made  by  Klippel  and  Durante,  by  Brissaud  and  Londe,  by  Ijoiide» 
by  Collins,  and  by  MenzeL 


Symptoms. 

The  disease  usually  shows  itself  first  in  late  childhooil  and  early 
a<lult  life  by  some  disturbance  of  gait.  This  in  the  beginning  umy 
1h'  nothing  more  than  clumsiness  in  the  execution  of  complex  coordi- 
nated movemeuti*,  such  as  dancing,  climbing,  and  other  agile  acc<nn- 
plishmenta.  Pain  is  neither  an  c^rly  nor  a  usual  symptom.  As  tlie 
disease  progresses,  however,  the  gait  becomes  uncertain  and  reeling, 
and  when  it  is  fully  developed  it  is  the  typical  gait  of  one  pmfoundly 
inebriated.  The  i>atient  walks  with  the  Wxly  bent  forwurd,  the  htiml 
thrown  back,  and  the  feet  wide  apart.  The  patient  does  not  usually 
watch  his  feet,  and  on  standing  the  Roml^i'g  symptom  is  not  com* 
monly  made  out.  Tliere  are  incoordination  and  loss  of  dexterity  iu 
the  upper  extremities  and  fre^iuently  choreiform  movenieuts  which 
are  exaggerated  on  voluntary  effort.  In  souje  cimes  there  are  ostnlla- 
tory  or  jerky  movements  of  the  liead  and  lea**  often  of  the  trunk. 
Canes  in  the  advanced  stages  of  the  diseiwenot  infrecpiently  show  the 
plieiiomeiia  known  as  titubation  both  on  standing  and  on  sitting; 


HSSm>ITABY  CEREBELLAR  ATAXTA. 


213 


»,  mabilitj  to  pr^serre  a  coiiBtatit  perpendicular  of  the  body. 
Lcn  the  patieDt  lies  down  the  ataxia  becomes  very  much  less  mani- 
oflieiitiiii€«  completely  diHiippears,  but  the  iDcourdiuation  per- 
Thio  fifcce  shows  exaggerated  action  or  over-contraction  of  the 
mimetio  muscles  on  speaking,  and  the  speech,  whicli  is  disordered 
fmm  tha  begmtung,  in  hesitating,  abrupt,  explosive,  ataxic,  and  defec- 
tii"*^*  The  eyebftlL*  have  a  short,  jerky,  mild  nystagmiform  movement, 
t  trtie  nvHtagmua  does  not  often  occur.  Deficiency  in  the  action  of 
♦*  axtertiAl  recti  masdeB  has  been  noted  by  Nonne  and  by  the  writer, 
ic  atrophy  and  progressive  choroiditis  seem  to  occur  in  a  con- 
idemble  proportion  of  the  casa^,  and  contraction  of  the  \ifiual  fields 
and  tUmination  of  visual  acuteness  are  often  early  symjitoms.  The 
foaetiotis  cf  other  cranial  nei^ves  may  also  be  impaired*  Myota- 
irritability  is  preserved,  often  increased  all  over  the  body;  re- 
,  such  as  tlie  knee  jerk  and  elliow  jerk,  are  exaggerated,  anil 
times  there  is  ankle  clonus.  Deformities  of  the  extremities  and 
pine  do  not  form  a  part  of  the  disease,  although  in  an  otherwise 
96  reported  b}'  t!ie  writer  a  moderate  degree  of  clubfoot  was 
tL  The  pittient  makes  no  complaint  save  occasionally  of  heaii- 
ache^  vertigo,  or  vomiting,  and  more  rarely  of  cramps  in  the  extremi- 
liaa  and  pain*  Mental  shortcomings,  varying  from  slight  psychical 
dialiifliaiioea  through  varying  degrees  of  idiocy  up  to  complete  de- 
metttiA,  SUB  very  common.  The  sphincters  are  usually  intact  until 
difi  diaeaae  is  well  advanced;  then  they  become  seriously  affected. 
Diatatfaaiices  of  sensation  have  not  been  heretofore  noticed  except  in 
€um  CMiew  The  disease  is  essentially  a  progressive  one  and  results 
aaHjr  in  complete  incapacity  of  the  jmtient  for  any  of  the  custnnaary 
:iitiea  of  life.  The  patient  eventually  becomes  completely  bedridden, 
from  mttscular  weitkness,  but  from  sheer  inability  to  utilize  his 
into  a  state  of  marasmus  which  death  terminates 


Etiology- 

The  disease  seems  to  develop  in  the  period  extending  from  late 

up  to  matnritv ,  although  first  evidences  of  it  may  show  them- 

in  early  infancy,  as  in  the  case  I  have  elsewhere  recorded. 

tim  eaaes  so  far  observed  a  larger  nnml^er  occurred  in  males  than 

females.     This  is  in  keeping  with  the  fact  which  is  generally  con- 

,  thai  in  all  of  the  familiary  and  hereditary  diseases  of  the  ner- 

k  a3ratieiii,  males  are  more  frequently  affected  than  females.    A  his- 

ttory  of  anteoedeDt  or  coincident  tul)ercnlosis  has  been  observed  in  the 

Camily.    Factors  which  may  be  considered  incidental  in 
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tbe  etiology  I  such  aa  fright,  trauma,  and  the  occurreoce  of  infectious 
diBeases,  have  been  noted.     Parental  syphilis  does  not  seem  to  play 

any  jiart.  The  etitailmeut  of  neurutic  inebriety  is  sometimes  thought 
to  have  l:>een  miidn  out.  Tlie  dineiLSi^  In  escsentially  a  family  erne.  Mo 
cases  have  l)een  hei*etofore  recorded  in  which  familiary  manifeata- 
tions  were  lacking.  It  is  tint  horeditary  in  the  strict  sense  of  the 
ternji  insomuL'h  as  one  is  not  always  alile  to  trace  it  in  the  aneeatoiB, 

Pathological  Akatomy. 

Antoi>8ie8  have  lieen  made  on  cases  of  heredihiry  cereliellar  ataxia 
by  Frazer  and  by  Nonne  and  on  an  atyincal  form  of  the  disease  by 
Moiizel.  The  principal  pat]i<»higical  lonion  wa8  confined  to  the  cere- 
bellum. In  the  case  of  the  tirnt-named  author  the  weight  of  the  cere- 
bellum was  reilnced  by  one-half ,  and  in  Nonne 'a  case  one-third.  The 
atrophy  of  this  organ  Bcems  to  be  general,  although  in  MenzeFa  cjtse 
the  niiper  part  wim  in  a  much  more  advanced  sttite  of  atrophy  than  the 
low^ei%  and  the  vermis  was  cnmiJaratively  intact.  It  is  needlej»8  to 
Ray  that  the  atrophy  may  reveal  itself  only  on  microscopical  examina- 
tion. The  membranes  covering  the  cerebellum  have  been  found  nor- 
mal except  in  the  cane  of  Frazer,  in  whieli  the  pia  mater  was  tli©  seAt 
of  innumerable  little  cyst^. 

Microscopically  the  changes  in  the  cerel>ellum  are  seen  to  be  a 
reduction  in  number  and  atrophy  (jf  the  cells  of  Purkinje.  Sclerosii 
in  the  strict  sense  of  the  term  has  not  been  de^icribed.  In  one  of 
Nonne's  crises  the  [>athologicul  changes  w^ere  nt)t  confined  to  the  cere- 
bellum; thei-e  was  a  general  atrophy  of  all  the  nenom*  system.  It 
is  more  than  probalile  that  this  is  a  keynote  in  the  explanation  of  the 
genesis  of  the  disease  and  that  the  various  anomalous  forms  of  hered- 
itary cerebellar  ataxia  tliat  have  been  descrilied,  such  as  the  cases  of 
Heeligmiiller,  Erb,  MenzeK  and  some  recent  cases  of  Nonne,  anoma- 
lous and  transitional  forms  of  the  disease,  will  probably  be  found  to 
vary  in  tlieir  clinical  manifestations  as  the  different  interconnected 
and  separate  portions  of  the  nervous  system  are  the  prominent  seats 
of  the  piHjtal  defect. 

Diagnosis. 

This  disease  must  be  diagnosed  from  hereditary  spina]  ataxia, 
Friiulreich's  disease;  from  disseminated  sclerosis;  from  infantile 
cerebral  palsies  of  a  familiary  type;  from  chronic  internal  hydro- 
cephalus; and  possibly  from  simple  atrophy  of  the  ceretellum.  The 
essential  hRHors  in  differentiating  it  from  the  first-named  disease  are, 
first,  the  preserved  or  increased  myotatic  irritaliility,  knee  jerks,  ankle 
clonus,  elbow  jerks.    In  Friedreich  s  disease  the  reflexes  ar^  dimin- 
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^nt,  and  a  case  in  which  ankle  clonus  was  an  accompani> 
flielil  him  never  \yeen  described.  Second,  the  absence  of  true  nvstag- 
nos.  TbinI,  the  striking  mental  defect*  The  early  onset  of  the 
bereditarjr  C5erel>ellar  ata^da,  the  al*8ence  of  sensory  symptoms,  the 
inlMiaitj  of  tncodrdiimtion  in  the  n|>per  extremities,  and  the  tituba- 
ticiii  ai«  tmcomniou  concomitants  of  Friedreich's  disease. 

It  is  €)ften  extremely  difficult  to  diagnose  it  from  multiple  or  dis- 
flemuyiled  sclerosis.  In  fact  this  differential  diagnosis  caonLit  al- 
wmTd  be  made  l>ecause  islets  of  sclert)sis  develoiiing  in  the  cerebellum 
mmy  add  that  U)  the  clinical  picture  of  the  hitter  disease  which 
makas  it  simolate  exactly  hereditary  cerebellar  ataxia.  The  points 
to  be  conaidereil  in  making  the  tlifferential  diagnosis  are:  First, 
ouiltitile  8eleri*sis  is  neither  a  familiary  nor  an  hereditary  disease. 
Tbm  comical  course  of  mulitple  sclerosis  is  characterized  by  periods 
of  ipi^at  amelioration  folli>wed  sooner  or  later  by  profound  aggrava- 
ticiii«  while  heretlitary  cen*bellar  ataxia  is  alwa\  s  slowly  progressive. 
Optic  atrophy  pjirtieiihtrly  liiiiite<l  to  the  temporal  sides  of  the  optic 
diflcs  and  tme  nystagmus  are  cnmm4in  objective  manifestations  of 
moUiple  iusnhir  sclerosis.  S4>DHory  shortcomings,  veaical  and  rec- 
tal tnoootiiieiice,  are  also  common  in  the  latter  disease,  but  they  do 
aoi  fonii  an  essential  part  of  the  former.  Paraplegia,  which  is  so 
oflHi  the  beginning  of  a  multiple  sclerosis,  is  not  characteristic  of  the 
adf>eitt  of  hereditary  cereliellar  ataxia  nor  does  it  usually  occur  as 
•acb  daring  the  course  of  the  disease. 

Cteff>bml  diplegia  of  a  family  type  such  as  we  have  referred  to  in 
tbe  chapter  on  infantile  t!erebral  palsy  may  closely  resemble  the 
•jrmploitts  of  here<iitary  cereljellar  ataxia.  But  the  time  of  occxir- 
rgioe  d  the  former,  the  attrilintal*le  cause,  the  predominance  of 
ii3rniplniiis  iDdicnting  cerebral  defe^'t,  and  the  course  of  the  disease 
awl  make  the  diagnosis. 

Treatment. 

Tbe  tvMimeiit  of  hereditary  cereliellar  ataxia  differs  very  little 
from  the  tiBatment  of  Friedreich's  disease  and  tabes  dursalis.  The 
noat  iin|>(>rtant  factors  in  the  treatment  are  the  maintenance  of  nutri- 
tioaaod  tba  utilization  of  some  such  educational  metluxl  as  the  pnr- 
DiaT€tDeDts  suggested!  by  Fraenkel.  Medicinally  tonics  and 
and  massage  and  hydrotherapy  should  be  employed. 
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DISEASES  OF  THE  OBLONGATA. 

Before  disease  of  the  oblongata  cao  be  thoroughly  onderstood,  it 

18  necessary  to  have  a  comprehensive  grai^p  of  the  striicture,  a«  welli 
as  of  the  indiWtluul  and  general  fiinctions  of  thi^  part  of  the  liervouffj 
system.     The  olilnnKata,  medulla  dblongata,  or  spinal  bidb  {vrrkitk 
(/erfm  Mitrk^  bulbus  rhavUidicus),  in  that  portion  of  the  central  uer«| 
vouK  system  wliic^li  extends  from  the  posterior  Iwirder  ol  the  pons  tol 
the  lower  end  of  the  pyramidal  decussation.     Its  ujjper  end  reachesl 
to  the  cli\nis  of  the  aphenoid  bone;  its  h)wer  to  the  upi>er  border  of 
the  atlas.     It  is  about  one  inch  long,  three-fourths  of  an  inch  wide, 
two-thirds  of  an  inch  thick*     This  small  area  is  tlio  highway  of  com- 
munifation,  and    practically  the  only  one    between    the    brain  ar 
the  l>ody»  the  area  which  incoming  stimuli  must  traverse  in  order  i 
enter  into  consciousness,  the  area  throogli  which  outgoing  impula 
must  pasH  in  order  to  l*econie  manifest — an  area  which  is  the  seat ' 
the  only  absolutely  essential  aut^imatic  vital  functions. 


Anatomy. 

An  organ  which  has  such  varied  and  complex  functions  miiiit, 
necessity,  Vie  comijlicate<l  in  structure.  It^  general  phui  of  architect 
ture  is  essentially  that  of  the  spinal  cord,  with  the  addition  of  other 
structui'es  and  i-elationships.  Like  the  spinal  cord,  the  white  matter 
is  located  jieriphendly,  the  gray  matter  centrally.  The  anterior  and 
posterior  fissures  of  the  spinal  cord  are  continued  in  the  oblongata; 
the  former  is  more  pronounced  than  the  latter.  The  autendateniJ 
HulcuH  of  the  cord  is  represented  in  the  oblongata  at  the  yjoints  of 
exit  of  the  root«  of  the  hypoglossal  nerve,  while  the  exit  of  the  roots 
of  the  glossopharyngeal,  vagus,  and  spinal  accessory  indic^ite  theH 
position  of  the  [posterolateral  sulcus.  On  the  domal  surface,  be- 
tween the  pyramiils  and  the  latter,  are  two  consiucuouH,  rounded,  ob- 
long elevations— the  olivary  bodies.  The  transformation  from  spinal 
medulla  to  oblongat*^  medulla  is  most  easily  comprehended  by  traoy 
ing  the  individual  stnictures  ol  the  former  Into  the  latter,  and  th| 
by  considering  the  latter  as  a  unity. 
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ly  motor  tracts  of  the  cord,  the  anterior  pyramidal  aud 

iieerosi^ed  pyramidal,  are  represented  in  the  ohlou^atu  by  the  pyra- 

lids,  and  by  the  decnasation  of  the   ijyrairjids.      Thin  decussation, 

irhich  oocura  in   the  lower  third  of   the  *»bluBgaU  in  tlie  anterior 

{jireA^  cootatBS  other  fibres  than  thone  represented  in  the  cord,   lie- 

the  surface  area  of  the  pyramid«  above    the    deeusmitioTi    is 

greater  than  the  combinetl  surface  area  of  the  pyramids  below  tliB 

decuflsalion.     The  destiny  of  the  fibres  which  give  this  gieater  area 

iaiuikiiowii. 

The  posterior  columns  of  the  spinal  cord  ai-e   represented    by 
[the  jKjeierior  columns  of  the  medulla  oblongata.     The  direct  cerebel- 
\  continued  into  the  external  s€*gmenis  of  the  restiform 
be  remainder  of  the  lat>eral  column  passes  apparently  into 
the  lateral  area  of  the  oblongata.     At  the  lower  end  of  the  olive  it  be- 
obficiired  by  the  latter  and  by  the  passing  of  the  internal  ar- 
»fihrea. 

Til©  gray  matter  of  the  oblongata,  in  its  transition  from  the  cord, 
midergoee  more  striking  changes  than  the  white.  This  is  due  to  tlie 
tlflciiauitton  of  the  pyramids,  which  completely  severs  the  anterior 
boniat  and  to  the  gradual  ajiprimch  of  the  central  canal  to  the  poste- 
tier  and  its  ex7>fvnsinn  into  the  fourth  ventricle,  B<  »th  of  the.se 
ach  changes  iu  the  appearance  of  the  gray  matter  that  it  no 
loQg^  resembles  the  two  crescents  united  at  their  points  of  greatest 
ecuifexity,  as  it  do^  iu  the  cord*  The  crossing  of  one  kteral  pyram- 
idal tnM5t  to  the  other  side  completely  severs  the  anterior  horn,  and 
then  the  gathering  together  of  the  pyramidal  bundles  on  the  oppo- 
I  aide  ol  the  anterior  median  fissure  pushes  the  decapitated  por* 
i  of  gray  matter  further  laterally  •  The  base  of  the  anterior  horu 
figa  dose  to  the  central  canal.  The  gray  matter  of  the  posterior 
boms  ia  puahed  laterally  in  a  %^ery  similar  way  by,  first,  the  expan- 
iicxD  of  the  central  canal  into  the  fourth  ventricle;  and  second,  the 
iacfeaae  in  sjjseof  the  posterior  columns,  tlie  funiculi  graciles  et  cune- 
ili  and  tlieir  ouclei.  The  separated  anterior  horn  and  the  posterior 
hofo  tbna  approoch  each  other  in  the  lateral  area,  aud  internally  in 
the  oblongata.  This  area  of  the  oblongata  is  travei-sed  by  fibres  run- 
ning in  a  lateral  direction,  principally  the  internHl  arcuate  fibres  en 
rmtif  to  their  interolivary  decussation.  On  account  of  this  intersec- 
tion, this  portion  of  the  lateral  area  has  a  reticulated  appearance,  and 
known  as  the  reticular  formation,  the  motor  field  of  the 
The  reticular  formation  is  thus  made  up  of  gray  mat- 
Irr  »itt  ita  ganglion  cells,  intersected  by  bundles  of  white  fibres, 
whirli,  taki^n  tofcether,  is  known  »ih  the  nucleus  reticularis  tegmenti* 
^le  lateral  ai^eas  of  the  oblongata  contain,  just  Ix^hind  the  pyra- 
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mids,  three  masses  of  glia  tissue,  resembling  a  puckered  leaf,  in  which 
are  embedded  numerous  small  ganglion  cells,  known  resx>ectively  as 
the  olive,  the  inner  and  the  posterior  olive.  Between  the  olive  and 
nucleus  reticularis  tegmenti  is  a  small  field  of  longitudinal  fibres, 
which  is  believed  to  be  made  up  principally  of  brain-olive  fibres 
(central  tegmental  tract).  As  far  brainward  as  beyond  the  superior 
pyramidal  decussation  a  portion  of  gray  matter,  rich  in  nerve  cells, 
many  of  them  of  large  size,  may  be  seen  projecting  laterally  just 
beyond  the  olive.  It  is  called  the  nucleus  lateralis,  and  may  be  re- 
garded as  the  upward 
prolongation  of  the  lat- 
eral horn  of  the  cord. 
The  posterior  horns  are 
pushed  laterally  and 
nearer  the  surface.  The 
base  of  the  posterior 
horns  becomes  con- 
stricted to  form  the 
cervix,  the  constricted 
mass  or  caput  enlarges, 
and  finally  becomes  sev- 
ered by  the  passage  of 
transverse  and  longitu- 
dinal bundles,  in  much 
the  same  way  as  do 
the  anterior  horns. 
This  decapitated  posterior  horn,  lying  in  the  i)osterior  area  of  the 
oblongata  laterally  to  the  cuneate  fascicle,  forms  the  funiculus  of 
Rolando;  and  higher  up  it  causes  such  a  prominence  on  the 
surface  that  it  is  called  the  tubercle  of  Bolando.  Portions  of 
the  gray  matter  of  the  posterior  horns,  projecting  into  the  funi- 
culus gracilis  and  cuneatus,  form  the  nuclei  of  the  latter.  It  is 
around  these  nuclei  that  the  greater  portion  of  the  peripheral  sensory 
neuraxons  making  up  the  posterior  columns  artorize,  and  from  these 
nuclei  arise  the  internal  arcuate  fibres,  which,  reaching  the  middle  line 
in  an  arciform  manner,  have  their  decussation  just  above  the  pyrami- 
dal decussation,  and  then  (fillet  decussation)  pass  towards  the  brain, 
as  the  fillet  or  lemniscus.  A  cross  section  of  the  oblongata  (Fig.  19) 
above  the  pyramidal  decussation  shows  on  the  periphery  anteriorly 
the  great  pyramidal  masses ;  laterally  and  toward  the  posterior  sur- 
face, the  restiform  bodies,  which  constitute  the  inferior  cerebellar  pe- 
duncles. These  latter  have  been  divided  into  an  external  and  an  inter- 
nal i)ortion,  but  for  our  i)urpose  they  may  be  considered  as  one  body. 


Fio.  19.— Cross  Section  of  the  Oblongata. 


ANATOMY  OF  THE   OBLONGATA. 


219 


ma<l6  up  of  the  direct  (dorsolateral)  cerebellar  tract,  fibres  Irom  the 
province*  of  the  olives  and  the  fnrmatio  reticularis  by  way  of  tlie  an- 
terior  arcuate  fibreH,  iiud  filirefl  frt^iii  the  posterior  cohimus,  which 
pass  to  the  rentifona  luidieH  1>y  wmv  of  tlie  external  arcuate?  tilireH. 

The  arrangement  of  the  cranial  uei-^^e  nuclei  is  shown  graphicallj 
l>v  Fig.  19,  a  crosH  section  of  tlie  oljloni^ata  at  the  juijction  of  ita 
upper  and  middle  third,  and  by  Fig-  2iV,  a  longitudinal  section 
through  the  entire  length  of  tlie  niednlhi  ohhiugata,  and  which  is  to 
be  considered  transparent. 

In  the  inferior  half  c^f  the  oblongata  the  nuclear  region  or  area  is 
composed  principally  of  tlie  nucleus  of  the  hypoglossal,  the  inot4:)r 
and  Bensory  nuclei  of  the  glossopharyngeal  and  vagus,  the  solitary 
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fascicle  or  bundle  which  is  considered  the  ascending  root  of  the  vagus- 
glossopharyngeal,  the  remains  of  the  nuclei  of  the  posterior  columns, 
the  portion  of  the  substantia  grd.'itinosa  which  comes  from  tlie  poste- 
rior horns,  and  the  adjacent  soH-alled  asrendiug  (really  descending) 
root  of  til©  fifth  n©r\^e.  Sections  of  the  oldongata  further  brainwards 
reveal  other  nuclei,  the  most  inipt)rtaut  f>f  which  are  the  nucleus  of 
th©  facial;  the  nuclei  of  the  anditory,  doi-sal  and  ventral;  DeittFr's 
nucleus,  formerly  erroneously  supposed  to  he  the  external  auditory 
nucleus;  and  the  nucleus  andngiins,  which  lies  in  the  simce  betw^een 
the  superior  ac*cessory  olive  and  tlie  subrttautia  gelatinosa,  traversed 
bjr  Bome  of  the  internal  arcuate  tilnes,  and  looked  upon  as  the  motor 
vagus-gloHsopharyugeal  nucleus.  The  nuclei  in  the  oblongata  have^ 
relatively,  the  same  arrangement  as  those  in  the  spinal  cord,  tlm  mcn 
tor  nerves  lying  mesally,  the  sensory  towards  the  substantia  gela- 
tiuosa.  The  origin  and  termination  of  the  motor  and  sens^uy  neiu'tms 
in  their  respective  nuclei  in  the  olikmgata  are  siniilar  to  those  in  the 
eord.  According  to  Held,  the  sensory  vagus  and  glossopharyngeal  ter- 
minate in  the  ala  cinerea,  the  function  of  which  is  to  contribute  to  the 
preaen-ation  of  eLiuilibrinm,  and  are  distributed  along  the  entire  floor 
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aiid  lateml  wall  of  the  fourth  veiitriele;  while  the  acoustic  di%'isioD  of 
the  eighth  uerve,  the  real  auilitory  nerve,  terminates  in  the  anterior 
acoustic  nucleus  and  iicoustic  tubercle,  The  branches  of  the  desc^^nd* 
int4  |iortiou  i>f  the  root  fibres  of  the  t^lossopharyugeal  and  vagus  form' 
the  solitiiry  bundle;  tlie  descending  liranches  of  the  trigeminal  roota, 
the  so-calk»d  aHcending  root  of  the  trigeminal.  The  deseenfliug 
hranclioH  of  the  vestibular  nerve  pass  in  the  so-t^alled  inner  division f 
of  the  inferifu-  cerebellar  i>eduncle.  The  ascending  root  filire«  are 
formed  gradually  by  the  fine -ending  collaterals.  In  aildition  to 
these  vt3stibular  branches  in  the  inner  porticm  of  the  cereV>eIlar 
])eduucles,  there  are  fibres  from  the  trigeminus,  the  vagU8»  and  tha| 
glossopharyngeal. 


Blood  Supply  and  Fuxcnoxs. 

For  a  ready  corapi'ehension  of  the  clinicai  manifestations  of 
cular  leHioDSt  such  an  hemon^hage,  thrombosis,  and  emWilism,  in  tlie 
oblougatfi  and  pons,  it  is  necessary  to  understand  the  blood  aiipplj 
of  til  is  porticin  of  the  nervous  system. 

The  following  l>rief  retrospeit  is  based  upon  the  well-known  work 
of  Duret.  The  bloml  supply  of  the  oblongata  and  pons  is  furnished 
hy  the  vei*teV»ral8,  and  the  ]irrMluct  of  tlieir  union,  the  basilar.  The  ' 
immediate  vessels  of  the  oblongata  may  l>e  classified  as  lateral,  rallies 
ular  for  the  nerve  roots,  median,  nuclear  for  the  nerve  nuclei,  and  the 
arteries  for  the  olives,  jjyramids,  and  the  remainder  of  the  oblongata. 
Each  radicular  arteiy  divides  into  an  ascending  and  a  desc^ending 
branch ;  the  first  pHi^ses  along  the  root  fibres  to  the  nuclei  of  their 
origin,  the  second  accompanies  the  roiit  fibres  towards  the  periphery. 

The  median  arteries  may  be  divided  from  Ijelow  upwards  into  foiir 
groups:  1.  The  most  deeply  situated  arises  from  the  anterior  spinal 
artery,  arteres  bulbaires.  2.  Arteries  which  arise  from  the  lower  di- 
vision of  the  Ijusihir  artery  at  the  inferior  border  of  the  pons,  artem  J 
sous-protuberantilles.  8.  Arteries  which  arise  directly  from  the  haa-  ] 
ilar,  arteres  mtHlioprotubt?raniilles.  4.  Arteries  which  arise  at  the 
upi>er  point  of  division  of  the  basilar  artery,  arteres  8us-protubi>- 
rantilles. 

These  median  arteries  are  of  very  small  calibre^  and  are  of  the  ter- 
minal  sort,  as  no  anastomoses  can  be  seen.  They  pass  from  the  ven- 
tral surface  upwards  in  the  raph^  towards  the  floor  of  the  fourth 
ventricle  and  jKiuedrict  of  Hylvius,  where  they  t-erminate  around  the 
nen'e  cells  there  grouped.  The  ramifications  of  their  cajullary  re&- 
aels  are  adjacent  and  in  the  same  environs  as  those  of  the  asc'^ndiiig 
branches. 
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The  aiieriee  of  the  last  group  are :  (a)  Those  for  the  ventral  por- 
tioii  fit  the  oblongata,  the  pyramids,  and  oliveH,  which  arise  iu  part 
dtlfMsfljr  from  the  vertel>ral  artery,  aud  in  part  from  the  radienlar  ar- 
lenB»  and  the  anterior  spinal.  Generally  two  or  tliree  branelu^s  can 
te  aeen  to  pasa,  with  the  roots  of  the  hypoglossal,  through  the  hihis 
cif  iKe  oliTe.  (fc)  The  yaacular  supply  for  the  lateral  poiiion  of  the 
cjUongfttet  the  restifonn  body,  is  derived  from  the  inferior  cerebelhir 
arlerjr*  The  rascnlar  supply  for  the  dorsal  portion,  which  is  evi- 
ffantiy  iriven  through  the  inferior  tela  choroidea  and  the  choroid 
flmiH,  is  also  from  the  inferior  cerel>ellar  artery* 

The  funetions  of  the  oblongata  are  practically  the  same  as  those 
of  the  spinal  cord,  conductive,  reflexive,  and  trophic,  the  latter,  of 
including  vasomotor. 
The  conducting  pathways  were  referred  to  w^ien  considering  tlie 
my.     The  most  imix^rtaut  reflex  centres  are  the  centres  for  tln- 
of  the  eyelids,  for  sneezing,  for  coughing,  in  connection  with  the 
centre  for  closure  of  the  glottis,  and  for  the  movements  of  chewing, 
snddng,  swallowing,  vomiting,  and  regurgitation. 

In  addition  to  thetie  purely  reflex  cc»utrt»s,  there  are  centres,  partly 
rafleai,  apparently  automatic,  such  as  the  respiratory  centre  in  the 
poat*    '  ''11  of  the  calamus  scriptorius,  a  centre  for  the  reguhi- 

tiab  1 L.  a  centre  for  slowing  and  for  increiising  the  numli^r 

of  bealA>  and  a  centre  for  inhibitory  control  of  8i>inal  reflexes — a  cen- 
to Imown  as  Setschenow's  centi*e.  TJie  vasotonus  centres  are  in  the 
gray  matter  of  the  floor  of  the  fourth  ventricle;  that  i»art  which  pre- 
idea  orer  the  vasomotor  tone  of  the  kichieys  is  believed  to  be  adja- 
0eiil  to  the  vaii^s  nucleus,  and  in  juxtaposition  to  the  point  where 
Clatute  Bernard  found  that  a  puncture  caused  sugar  to  ajipear  iu  the 
QfiiM^  probably  liy  injury  of  the  vasomotor  centre  of  the  liver. 

The  gen*     '         »motor  centre  in  the  oblongatji  is  the  one  to  which 

fiptnal  V.  ^r  centres  are  snlisidiary.     They  (for  it  is  prol)- 

that  there  m  one  for  tlilatation  as  well  as  for  constriction  of  the 

)  '       '     i:  thefltiorof  the  fourth  ventricle  and  in  the  inune- 

en*  ut  of  the  common  glossopharyngeal'vagus-accessorius 

In  difiease  of  the  latter,  such  as  l^ulbar  palsy,  a  penersion 

^aaomotor  function  is  frerpieutly  apparent. 

From  clinical  ol»servation  we  are  led  to  the  belief  that  tliere  exist 
alao  in  the  oblongata  secTetory  centres,  salivary  and  perspiratory* 
Aa  wiU  lie  dis<<usAed  hereafter,  glr*98o-Iabio-laryngeal  pnls\  is  often 
aeoooipanied  by  excessive  prmluction  of  saliva,  less  often  by  hviK^ri- 
a.  The  intimate  relationship  of  these  man ife^^tat ions  wnth  the 
and  their  possible  dependence  U{)on  the  former, 
n  here. 
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.Classification  op  Bulbar  Diseases. 

It  is  only  within  the  present  decade  that  diseases  of  the  oblon* 
gata,  apart  ivom  chronic  bulljar  palsy,  Dnchenne'a  paralysis,  have 
Ijeen  considered  systematically  in  the  text-books.  The  time  has 
come,  I  believe,  when  this  shtmkl  uu  longer  be  so,  and  here  the  affeo*^ 
tions  of  the  oblongata  will  be  discussed,  in  jioint  both  of  precedetioo 
and  space,  accordiuK  Uj  their  relative  ireqaeucy  and  ini}K>rtatioe.  Tlie 
dise/ises  which  iitfect  the  obloDgata  may,  for  conveuienoe*  sake,  be 
considered  an:  1.  Primary  degeoerative  lesions,  labio-glosso-laryii' 
geal  paralysis,  chronic  |>rogre8ftive  bulbar  paralysis,  2.  Primary 
vjuscular  legions :  (a)  Acute  inflam mattery  bid Iwir  paralysis;  (b)  bulliar 
hemorrhage;  (r)  thi'ombosis  and  embolism,  H.  Bulbar  nHuriti», 
MHsnciated  neuritis  of  the  bulbar  nerves.  4,  Infantile  bidbar  |iar- 
alysis:  (tf)  Faniiliary,  (//)  hereditjiry*  5.  Secon*lary  degenerati%B 
lesions  of  the  bulb:  (a)  in  amyotrophic  lat-eral  sclerosis;  {b)  in  syr- 
ingomyelia; (r)  in  tal>e8  and  multiple  sclerosia.  6.  PRendobnlliffir 
panilysis  (cerebral),  7.  Tumorn  of  the  oblongata,  im-luding  gam- 
mata,  8,  Bulbar  paralysis  without  anatomic-al  foundation^  asthenic 
Ijulbar  paralysis. 

Chronic  Progressive  BnJbar  Paralysis. 

(Labio-glosso-lary ngeal  Paralysis. ) 

This  is  a  well-defined  combination  of  8ymi)toms,  associated  with 
unvarying  anatomical  changes,  whicth  has  l.)een  recognized  only  during 
the  latter  half  of  the  nineteenth  century.  Clinically »  it  conniste,  as 
the  name  implies,  of  a  paralysis  of  the  li}»s,  tongue,  and  larynx,  caitn- 
ing  a  dentnictinn  of  some  or  all  of  the  functi<ms  of  these  parts,  and 
aHHoc iate<l  with  more  or  less  atn»phy,  particularly  of  the  lijie  and 
tongue. 

It  has  received  different  name8  from  different  writers.  It  is 
*'alled  by  Ley  den,  progressive  atn^idiic  bulbar  paralysis;  by  Kush* 
maul,  paralysis  of  the  bulbar  nuclei ;  by  Wernicke,  chronic  inferior 
l)i>lioeucephalitis,  in  contradistiuctitm  to  an  entirely  different  syn- 
drome, fii-st  drs(»rilx^d  by  Hiis  author,  known  as  superior  polioenceph- 
alitis; by  Waclismuth,  progrf^Hsive  bulbar  i»alsy%  All  of  these  names 
are  inferior  to  tlie  name  by  whicli  the  disease  is  generally  known,  as 
they  aim  to  indicate  the  morbiil  anatomy  of  tlie  dise^ise  t>r  some  fea- 
tui^  of  it,  while  they  uegWt  t»)  convey  the  essential  cliniciU  feature. 
The  first  aim  of  a  definition  should  l»e  the  latter,  and  if  it  serves  this 
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{Utrpote  cleftrl J  it  is  to  be  preferred  ti>  un  anatomical  or  epouymic 


HlSTOBY. 

In  18fi0  Dttchetine^  the  renowned  cliniciau  of  Boulogne,  described 
an  osBOkple  of  thia  disease  under  the  title  of  **  progreeaive  paral vbIb  of 
IIm  loiiglie,  of  the  tioft  palate,  and  ui  the  lii»s."  For  a  longtime 
tlictisilter,  and  occasionaU y  even  to  tbe  present  date,  the  disease  was 
l^eien«d  to  as  Duchenue'a  paralysis.  Like  many  other  diseaneH  for 
wbcMi^  recognition  we  are  indebted  to  tbe  pbenomenal  f linitid  innigbt 
of  lliidphysician*  tbe  affection  first  came  prominently  befure  tbe  luedi* 
cal  |iro(eiti»ion  after  being  discussed  and  descriljed  by  nD(»tber  iUna- 
lzioi»  French  pbynician,  Trousseau.  It  is  remarkable  that  Troubtieau 
bad  inc«»t  with  aud  mmle  notes  of  a  case  of  this  disease  in  1H41,  twenty 
jeatB  before.  Thin  observatinu,  however,  remained  hist  to  the  pro- 
liBBioti  autU  tbe  time  Duebenne's  descriptions  were  commeuted  on. 
It  IB  iio4  unconunon  to  find  it  stated  that  Duchenne  was  tbe  first  t*i 
<ie0i*ribc»  a  Cft«e  of  this  disease,  but  thin  is  an  error,  Examides  were 
deoeriljeil  in  1859  b\'  Dumesnil,  of  Rtmeu,  and  eveij  tm  far  back  as 
1835  by  Roliinjsou.  Nevei'theless  this  in  no  way  detracts  {ri»m  the 
eiedit  of  Duchenne.  as  we  ma>  l>e  (piite  ceiiain  that  he  was  ignorant 
df  tbeae  ci>utribution«,  and  iuth^ed  it  may  be  said  tliat  they  were  ap- 
paicolly  kitt  in  the  literature,  and  bad  failed  to  call  atteiition  to  the 
ariattf*nee  of  the  disease.  One  of  Duchenne's  first  conteutions  was 
lliai  Ih©  disease  was  snnietliiug  entirely  diflerent  from  i)rogre8sive 
amaenlar  atrophy «  and  that  it  was  an  instance  of  paralysis,  witliout 
aln)phj.  \Miether  it  was  a  lesion  of  the  central  nen^ous  system  or 
aooie  neurosis,  he  was  unwilling  to  say. 

DitriDg  tbe  decail*^  following  Dnchenne*s  oKservation,  cases  were 
BolBd  by  other  cltDicians,  but  the  dei>ei]denee  of  the  symptoms  upon 
ilawlmctioD  nt  gitnips  of  ganglion  cells  or  nuclei  in  the  meduUa 
uhloogaAa  waa  iM>t  recognized  until  later,  though  Clarke  hatl,  in  1H<)7. 
tliaeotered  in  a  case  uf  labit>*glnsso-laryugeal  paralysis  associated 
witb  atrophj  of  the  tongue  that  the  nut-leus  of  the  hyjioglossus  and 
tbft  adtjoinii^  nuclei  were  ati*ophic.  This  association  was  not  looked 
npno  BB  anything  more  than  coincidental. 

It  wan  iif>t  until  18<i9,  when  Charcot  aud  Joffroy,  in  France,  and 
Ley  den,  in  (tennany,  liegau  their  investigations  into  the  pathology 
of  UtiAaflTerttnn,  that  the  changes  in  the  oblongata  were  considered  re- 
•poarible  for  th^  a^ell-definetl  symptom  complex,  although  the  central 
iflal  f]f  the  diaeaaa  and  its  conoectiou  with  the  oblongata  had  been 
pofttttlated  by  BaerwinkeK  of  Leipsic,  in  IHCA),  by  Wachsoiuth,  of 
I>or{jiat,  in  18(J4^  and  b\  Si'hultz,  of  Vienna,  in  the  same  year. 
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The  microscopical  examiiiatiou  made  by  Kussmanl  and  Haier, 
in  1873,  coiTohorated  the  views  of  Charcot  and  Joffroy,  and  of 
Leydeu,  and  went  far  towards  extending  the  real  knowledge  of  the 
disease. 

Some  discussion  has  arisen  as  to  whether  the  honor  of  having  in- 
terpreted the  anat^^mical  accompaniments  of  the  disease  shoidd  be 
accorded  in  Charcot  and  his  pupils,  or  to  Ley  den,  but  the  factw  seem 
to  be  as  stated  by  Brissaud,  that  in  1869  Leydeu  made  a  communi- 
cation rm  this  affection  to  the  congress  at  Innspruck,  which  ilid  not 
contain  any  allusion  to  the  role  which  the  motor  cells  of  the  bullwir 
nuclei  play  in  the  physiological  pathology  of  this  disease.  Later, 
however,  this  author  pointed  out  in  the  most  hicid  manner  the  d^* 
}>endence  of  the  symptonis  individuaUy  and  collectively  upon  the 
changes  demonstrable  in  these  nuclei,  and  the  nerves  issuing  from 
them. 

The  neuropathic  theory  of  bulbar  paralysis  found  it**  staneheslj 
oi>pouont  in  Friedreich,  who  contended  that  the  changes  in  the  nervei 
cells  w^ere  secondary  to  those  in  the  muscles,  the  same  as  in  prtigres-i 
sive  muscular  atrophy.     Time  has  sliown  that  he  was  right  in  his 
analogy,  but  wrong  in  his  premises. 

Much  profitless  disciussiou  has  been  indulged  in  to  explain  the  al>- 
sence  of  muscular  wasting  in  some  cases  and  its  rx^currence  in  others. 
Li  fact,  the  endeavor  to  solve  this  enigma  prompter!  the  many  divei^e 
views  of  the  anatomical  nature  of  the  disease.  Since  that  time  a 
great  number  of  contributions  summarizing  the  knowledge  of  the 
subject,  or  pointing  out  some  new  clinical  or  pathological  feature, 
have  appeared. 

Our  understanding  of  the  disease  has  been  furthered  imrticularly, 
however,  by  the  stutly  of  chronic  anterior  poliomyelitis,  of  amyotro 
phic  lateral  sclerovsis,  and  of  syringomyelia,  and  also  by  distinguish- 
ing from  this  form  of  bulbar  palsy  such  diseases  as  bulbar  neuritis, 
pseudobullMr  palsy,  bull^ar  thrombosis,  and  embolism,  polioenceph- 
alitis superior,  and  asthenic  l)ulbar  paralysis,  each  one  of  which 
gives  rise  to  a  complex  of  symptoms  so  very  like  the  form  that  we 
are  considoring  that  in  some  cases  it  is  imi>ossil>le  to  make  the 
differential  diagnosis  intra  vifam.  Each  one  of  these  simulating  cr»n- 
ditions  will  Ixi  considered  in  detail  later  on.  In  fact,  it  should  Ije 
said  as  emphatically  as  jiossible,  that  [>rogressive  bulbar  paralysis 
in  its  strictest  sense,  the  sense  in  which  we  here  consider  it,  is  a  very 
rare  disease;  rarer,  in  fact,  than  it  was  formerly  considered,  and  this 
parti  \  U^4'anse  we  are  now  in  position  to  diagnose  it  from  the  diseases  i 
just  enumerated* 
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Etiology. 

The  idttal  causes  of  tkiB  disease,  like  those  of  almost  all  the  de- 
fleoeratiTe  diseatie^  of  the  nervous  system,  are  unknown.  That  which 
win  cause  a  group  of  nuclear  cells  in  an  apparentlN  uorujal  individual 
to  lake  on  degenerative  changes  which  progres8  gradually  to  c^om- 
[ilete  destruction  we  may  postulate,  but  we  cannot  prove.  A  theory 
1ms  been  adTiiooed  tlmt  degenerative  syBtemie  diseases  occur  in  parts 
lluit  liate  been  excessively  iLsed ;  that  is,  tlxat  degenerative  changes 
aie  the  natural  successors  of  exhaustion.  The  force  of  this  hypo 
Ihiwii  m  de[iendent  largely  on  coincidences  in  which  degeneration  of 
k!BChl  or  nuclei  has  followed  the  exhaustive  use  of  parts  thnfc  they 
supply.  Progressive  bulbar  paralysis  is  one  of  the  diseases  that  has 
been  tuied  as  an  exainjile  to  support  this  theory,  because  eases  hava 
been  observed  in  glass-blowers,  buglers,  cornet  players,  and  othera 
mho  p«t  their  lij^H,  tongue  and  throat  muscles  to  prolonged  and  exces- 
smnae.  It  i»  unfortunate  that  there  are  no  records  of  autopsy  in  any 
GiM  in  which  such  c4iusative  factors  were  apparently  operative ;  since 
tbe  sefMHition  of  a  form  of  bulbar  paralysis  without  fmatomicHl  foun- 
diticMi  has  been  made,  the  suspicion  naturally'  ariseR  that  such  cases 
vera  examplee  of  the  latter  condition,  which,  as  will  l»e  (loiuted  out 
lalirr,  in  either  a  toxic  or  an  exhaustion  neurosis,  or  both.  Progressive 
bulbar  paralysis  is  a  rare  disease  at  any  age,  and  pai-ticularly  so  in 
Ibe  JOUDg,  lees  so  in  the  senile.  In  the  former  it  rarely  occurs,  and 
then  only  as  a  farailiary  or  hereditary  form,  or  as  an  upward  exten- 
iiion  of  a  high  poliomyelitis,  thus  constituting  a  bulbar  myelitis  as 
in  a  caase  reported  by  Hoppe-Seyler.  There  are  a  few  cases  occur- 
ring in  childhood  on  record  in  which  no  familiary  or  hereditary 
toanaoiastoo  ean  be  traced,  as  a  ease  olisened  by  Hoffmann  at  eleven 
jaaia^  one  by  Bemak  at  eight ;  but  it  may  be  safely  said  that  true 
da^ooaratiTe  {laralysis  occurring  in  infancy  is  the  rai^est  of  all  ner- 
wo/QB  diaeases.  The  disease  occurs  about  one-third  more  freipiently 
In  malea  lli^ui  in  females,  and  the  cases  observed  in  females  develop 
at  rehittvely  a  more  advanced  age. 

Factum  which  are  often  hekl  responsible  as  causative  of  degenera- 
tiim  of  the  nervous  system  in  other  parts  of  the  lx»dy,  such  as  sy- 
pbilia,  rbenmattsm,  and  gout,  cannf»t  lie  posited  as  etiological  factors 
in  Hm  disease,  it  being  rare  to  find  that  the  poison  of  these  dis- 
oaaco  bad  ever  found  tenancy  in  the  system,  nor  can  it  l>e  said  that 
tbe  diiu^ana  is  cli:)eely  associated  with  degeneration  of  blood-vessels 
aaide  from  the  (mci  that  it  commonly  occurs  at  an  epoch  when  vascu- 
lar ohaagaa  QauaUjr  take  plaoe. 
Yoi.  X**U 
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The  exciting  causes  that  may  be  mentioned  are,  first  and  most 
important,  over-exertion,  particularly  of  the  mouth  and  vocal  appa- 
ratus, fright  and  anxiety,  enervating  habits,  exposure  to  cold,  and 
all  forms  of  depraving  influences.  Theoretically,  it  is  considered 
that  toxic  factors  may  be  operative  in  some  cases,  but  the  only 
proof  of  such  that  can  be  advanced  is  one  of  analogy.  In  a  very  few 
cases,  however,  it  has  been  observed  that  the  disease  occurred  after 
lead  poisoning,  diphtheria,  and  influenza.  In  one  of  these  reported 
by  Gpwers,  the  patient  was  in  advanced  life,  and  the  bulbar  palsy  may 
have  been  merely  a  coincidence,  not  a  consequence.  In  considering 
the  cases  that  have  been  reported  following  diphtheria,  it  must  be 
borne  in  mind  that  many  of  them  were  reported  at  a  time  when  the 
symptom  complex  now  described  under  bulbar  neuritis  was  unknown. 
I  am  inclined  to  believe  that  the  case  reported  by  Stadthagen,  which 
followed  diphtheria,  was  one  of  associated  neuritis  of  the  bulbar 
nerves,  as  such  sequelae  of  diffuse  polyneuritis  as  atrophy  and  con- 
tracture of  the  extremities  developed.  A  few  cases  of  degenerative  bul- 
bar palsy  are  secondary  to  an  acute,  vascular  bulbar  palsy.  Lastly 
there  remains  to  be  mentioned  a  certain  number  of  cases  that  super- 
vene on  and  accompany  other  degenerative  diseases,  such  as  progres- 
sive muscular  atrophy  and  amyotrophic  lateral  sclerosis,  syringo- 
myelia, tabes  dorsalis,  and  multiple  insular  sclerosis.  In  the  first 
two  the  degenerative  process  would  seem  to  be  but  an  extension 
upwards,  with  consequent  involvement  of  groups  of  cells  which  are 
architecturally  a  direct  continuation  of  those  involved  in  the  cord.  In 
a  similar  way  the  acute  form  has  been  seen  superimposed  on  anterior 
poliomyelitis.  The  inter-relationship  between  these  diseases  and 
degenerative  bulbar  paralysis  will  be  considered  under  the  respective 
diseases. 

Symptoms. 

In  many  instances  it  is  difficult  for  the  patient  to  fix  accurately 
the  onset  of  the  disease,  so  slow  and  insidious  is  its  beginning.  As 
a  rule  patients  will  say  that  for  a  time  they  have  noticed  that  fa- 
tigue is  more  easily  induced;  that  they  are  irritable,  nervous,  and 
easily  upset;  that  they  are  possessed  of  undefinable  fears;  in  short, 
the  symptoms  are  more  or  less  severe  general  neurasthenic  symp- 
toms. Then,  after  some  excitement,  severe  strain,  or  exhausting  influ- 
ence they  remark  either  some  slight  difliculty  in  swallowing  or  a  lack 
of  distinctness  in  speech,  which  is  apparently  dependent  upon  de- 
fective control  of  the  lips  and  tongue,  manifesting  itself  by  loss  of 
mobility  or  dexterity  in  these  parts.  This  is  associated  with  and 
often  preceded  by  a  feeling  of  trembling  or  twitching  in  the  lips, 
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muscles  of  the  face,  and  of  the  neek.  Often  these  quick  fibrilhir>^ 
twitchings  can  be  seen  early  in  the  disease  by  the  physician.  With 
these  is  associated  what  the  patient  nays  is  neither  a  pain  Dur  a  Bore- 
nes&f  a  sort  of  a  painful  stiflness  of  the  mnseles  that  support  the  head. 
Often  a  quickly  induced  feeling  of  exhaustiou  in  the  upper  extremities 
and  the  face,  a  real  amyosthenia,  in  au  early  symptom.  Prodromal 
symptoms,  which  are  often  present  but  also  often  absent,  are  palpita- 
tion of  the  heart,  attacks  of  dyspncea,  and  symptoms  of  gastric  fer- 
mentation. These  and  other  symi>tnms  even  less  suggestive  of 
disease  of  the  oblongata  luay  be  present  fur  several  months  l^efore 
anj'  of  the  complex  of  symptoms  going  to  make  up  the  typical  clinical 
fiicture  of  this  disease  l>ecome  manifest.  Geuerally,  however,  they  are 
quickly  followed  by  distui-bance  of  articulation,  of  tone  production, 
and  of  swallowing,  those  of  articulation  being  usually  the  first  and 
most  manifest.  The  patient  notices  iii  first  when  he  attempts  to  talk 
rapiiUy,  or  when  excited,  or  aft+^r  he  luis  l»een  speaking  for  some  time, 
that  pronunciation  becomes  sluiTed  and  somewhat  inilistinct,  and  par- 
ticularly tliat  those  wortis  whi(*li  an^  composed  of  several  consonants 
and  labials  such  as  r,  1,  t^  s,  k,  and  vowel  i,  are  injperfectly  formed 
and  enunciated.  As  the  intensity  of  the  disease  increases,  speech 
becomes  thick  and  guttural,  butnc^t  at  all  rhythmical,  stammering,  or 
explosive.  The  patient  nmkes  great  efforts  to  iirotluce  articular 
speech,  and  such  efi'oiis  are  very  exliausting.  The  patient  hm  a  sen- 
sation of  stifl'nesB  a1>nut  the  mouthy  and  the  li}*s  show  early  loss  of 
dexterity  in  the  prehension  of  fof>d,  and  in  the  finesse  of  movements 
which  enter  into  facial  exi>ression,  imriicularly  during  speaking.  A 
loss  of  tonus  in  the  same  nuisck*s  allows  the  lower  li|i  to  fall  and 
evert,  and  the  upper  lip  to  standout  from  the  teeth,  a  condition  which, 
combinecl  with  defective  innervation  in  the  lower  area  of  the  facial 
Der\e  distriliution,  gives  rise  to  a  facies  characteristic  and  nearly' 
pathognomtmic  of  this  disease. 

In  many  cases  patients  notice  that  unwieldiuess  of  the  tongue  is  an 
early  symptom,  and  that  fretiuentl\'  it  gets  cauglit  l»etweeu  the  teeth, 
especially  if  the  patient  is  fatigued,  or  if  he  tries  to  masticate  and  swal- 
low rapidly-  It  is  also  shown  by  the  fact  that  oftentimes  the  finger 
must  be  used  to  dislodge  particles  or  masnes  of  food  that  have  got 
between  the  cheeks  and  the  teeth,  work  that  is  usually  done  by  the 
tongue  unconsciously  and  without  effort.  This  is  usually  noticed 
liefore  any  signs  of  ati'ophy  can  be  det4*ctod  and  l>efore  any  percep- 
tible limitation  of  extraliuccal  movements  rjf  the  tongue  can  be  made 
out.  It  IS  a  noteworthy  fact,  and  one  deserving  of  more  univei-sal 
recognition,  that  ev«n  after  intralmeeal  mobility  of  the  tongue  is 
almost  uUf  considerable  extrabuceal  lingual  movements  can  still  be 
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executed.     Slowness  of  movemeiitB  of  the  toDgne  is  noted;  and  draw* 
ing  the  tip  of  the  tongue  along  the  roof  of  the  mouth,  turning  it  otet 
the  upper  lip,  compressing  the  tij>  to  a  point,  and  making  a  longi- 
tudiiiiil  fun*(>w  through  the  centre,  are  manipulations  that  soon  beeome 
impossible.     If  the  tongue  be  taken  between  the  fingers  it  will  be  felt 
to  \ye  less  resiHtant  thaa  usual,  more  or  k*ss  tlabbv  and  pultaceouH, 
Later  the  ajipearauee  of  transverse  irregularities  in  the  tf>ngue  at  re«l' 
in  the  buccal  cavity  shows  the  existence  of  wellnleveloiied  atrojthy. 
Am  tlie  disease  progresses  the  tf^ngue  liei-onies  more  and  more  [mwerlesa . 
until  fiually  it  lies  on  tlie  flnnr  of  the  buccal  cavity,  broad,  flat,  thin, 
flabby,  indented  on  the  margins  by  the  impress  of  the  teeth,  the  moHt 
vigorous  voluutary  efforts  failing  to  cause  any  perceptible  movement, 
an  occasional  involuijtary  muscular  flickering  being  the  only  evidence ^ 
that  it  ever  possessed  mobility.     Associated  witJi  this  condition  of 
tlie  tongue  changes  of  the  lips  develoj}  ftrtn  jKiJiHtt,     In  rare  instances  j 
the  manifestations  of  paralysis  are  uuilateraL     This  has  been  notedl 
by  Grugia  and  Matteucci,  by  Scheiber,  and  V)y  Wiener.     As  lias  been 
said,  loss  of  labial  preheusili ty  and  agility  of  the  lips  are  oftentimes  j 
early  symptoms.     Following  these  there  will  be  inability  to  [mcker  , 
the  lips  as  in  whistling  and  in  kissing.     I  have  recently  seen  a  ca»e 
in  which  inability  of  a  nu>ther  to  satisfat^torily  kiss  her  children  wn 
the  iirst  symptom  of  the  disease  which  she  uoiiced.     The  same  caui»e0^ 
which  are  operative  in  preventing  imckering  of  the  tongue  when 
within  the  moutli  and  when  pr<jtruded  are  respcmsible  for  this  inabil- 
ity to  pucker  the  lips,  ns  the  one  iiction  subsen^es  the  other.     With' 
these  changes  in  the  lips  and  tongue  articulation  lx*comes  much  more 
defective,  and  this,  c<jmbined  with  the  changes  in  the  voice  which  will 
bi*  tltscriVic^d  later,  reduces  the  jmtient  to  a  condition  in  which  Iim  i^ 
niialde  to  communicate  his  thoughts  by  spoken  words.     Long  be/or© 
this  condition  of  complete  inarticulation  knowni  as  anarthria  develops, 
the  patient  will  complain  tliat  the  etl'ort«  necessary  to  si>eech  are  very 
exhaustiDg,  and  it  is  noticeable  that  such  efforts  materially  incre^isej 
the  dysarthria  of  the  initial  stages  of  the  disease. 

In  the  large  proi>ortinu  of  cases  drooling,  the  flowing  of  saliva 
from  the  mouth,  is  an  early  and  continuous  symptom*  Whether  or 
not  there  is  coastjintly  hypersecretion  of  saliva  is  not  definitely  set- 
tkKl.  It  is  probable  that  often  the  amount  of  secretion  is  nut  only  in 
excess,  but  greatly  so.  This  hyijersecretion,  which  may  amount  to 
from  one  to  two  pints  in  twenty-four  houra,  is  due  in  iiart»  if  not  en- 
tirely, to  mechanical  reflex  stimulation  of  tlie  buccal  mucoib*  mem- 
brane. The  lips  having  lost  their  tonicity  the  aperture  of  the  moulli  ] 
nunains  o|)en,  and  not  only  do  the  iiTitating  substances  of  the  atmo^l 
phere  coma  in  contact  with  the  mucous  membrane  but  the  air  itself  j 
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Btion.  Iji  some  iustaDces  the  anion ot  of  saliva  secreted 
lias  hetm  ao  great  that  it  has  been  thought  it  might  be  due  to 
initftliDii  of  the  chorda  tympani  and  7>etro«al  nerves,  which  convey 
Taaofiilator  and  true  secretory  imjiulses  Uj  the  subraaxilhiry  aud 
pwolid  gliuids  retail )ectively.  In  the  later  stages  of  the  disease  there 
ift  apparently  a  greater  amount  of  saliva  than  exists  really,  for,  on  ac- 
ooont'of  the  difficulty  of  swallowing,  this  secretion,  which  naturally 
iiiici  the  stomach,  collects  in  the  mouth,  and  the  paresis  of  the 
^lipa  and  tongue  allows  it  to  dribble. 

To  criUecH  the  saliva  these  i»atients  almost  always  liold  a  hand- 
before  the  mouth,   an  attitude  which  Charcot's  verbal  and 
mal  description  made  famous.     Some  patients  with  this  malady 
fconiplaiii*  not  of  drooling  or  hyi^ersecretion  of  saliva,  but  of  annoying 
IrTiMM  ^  the  mouth,  which  is  present  not  only  on  awakening,  when 
H  may  be  accounted  for  by  the  fact  that  these  patients  sleep  with 
open  mouths,  but  in  the  daytime  as  well.     When  the  latter  exists, 
of  tanle,  eapecially  acuteness  of  the    sense,  suffers  propor- 
beeaose  the  presence  of   saliva    is   contril>ntnry   to  the 


In  beAlth,  when  the  sound  "ah**  is  uttered,  or  when  the  uvula 

cOracift  palate  is  touched,  there  results  a  <|uick  elevati*)n  of  the  scift 

L]ialal«  and  its  tT%*e  attiichments  to  which  the  nnrae  palat*d  reflex  is 

tgliPBH.     In  glosso-labio-lary  ngeid  paralysis  this  retiex  is  absent  and  it 

|fr«i|iu!iiitly  fails  early.     This  failure  when  comj^Iete  is  not  only  re- 

l-apaiisible  in  part  for  the  disagreeable  nasal  twang  which  the  voice 

T^arlj   beteays,   but    involves   serious    entailment   when   it   l>ecomes 

jrjiiDf^  '-"*"r»1ete  by  allowing  fluids  to  regurgitate  through   the   nose 

lUg  to  swallow,  and  later  when  it  is  associated  with  de- 

I  fecli%'e  epiglottis  action  by  contributing  to  the  ease  with  which  par- 

iif  Uyod  pass  into  the  glottis.     Facility  of  deglutitiou  suffers 

in  the  disease.     At  tiret,  like  so  many  other  of  the  l)eginning 

nymptoms,  it  is  uoticed  only  when  the  patient  is  fatigued,  hurried,  or 

escilad;  then  if  is  unticetl  that  after  swallowing  a  few  times  in  rapid 

iocoeaaion,  the  swallowing  reflex  dr^es  not  occur  involuntarily,  but  that 

the  subiilaaoiso  to  bd  swallowed  must  l>e  forced  down,  and  even  the 

lity  i*>  do  thifi  comes  only  after  resting  for  a  time.     At  first  solids 

particularly  semisolid  substances  are  swallowed  with  more  ease 

'and  madiniwa  tlian  liquids,  but  as  the  disease  progresses  a  stage  is 

ivadiad  in  which  only  liquids  can  l»e  taken.     Eventually  this  stage  is 

'  fiioeMded  by  a  pericul  when  the  only  way  of  getting  alimentation  into 

the  »ti>madi  ia  by  means  of  a  tube.     Some  ability  to  swallow  solid 

food  ia  often  preserved  long  after  the  patient  voluntarily  relinquishes 

il  htjauaa  of  the  fact  that  frec[uentl.\  on  taking  the  first  mouthful  a 
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small  particle  will  escape  into  the  glottis  and  cause  the  most  dis- 
tressing and  agonizing  attacks  of  spasmodic  coughing,  the  termination 
of  which  finds  the  patient  in  a  most  exhausted  condition. 

The  changes  in  the  voice  are  so  distinctive  that  they  are  frequently 
referred  to  as  bulbar.  The  first  manifestation  is  a  distinct  nasal 
twang,  particularly  noticeable  when  the  patient  makes  efforts  to 
speak  loud  and  to  raise  the  voice.  Associated  with  this  is  a  loss  of 
the  production  of  high  notes  as  in  efforts  of  singing.  Like  the  symp- 
toms mentioned  heretofore,  the  laryngeal  symptoms  betray  them- 
selves first  when  the  patient  is  fatigued  or  on  more  or  less  sustained 
effort.  Prolonged  periods  of  rest  of  the  voice  in  the  beginning  of 
the  disease  are  followed  by  increased  capability  of  voice  produc- 
tion, which,  however,  is  soon  exhausted.  As  the  disease  progresses 
vocalization  becomes  more  and  more  toneless,  and  this,  associated 
with  defective  letter  and  word  formation,  puts  the  patient  beyond  the 
capability  of  verbal  communication.  Coincidently  with  loss  of  tone 
of  the  voice  absence  of  the  normal  sound  or  tone  which  accompanies 
coughing  and  sneezing  occurs.  These  develop  long  before  the  expul- 
sive power  of  the  diaphragm  and  expiratory  muscles  is  materially 
diminished. 

Associated  with  the  development  of  local  symptoms  in  degenera- 
tive bulbar  palsy  there  are  in  individual  cases  variable  general  symp- 
toms. These  are  stiffness  and  pain  in  the  neck  and  shoulders,  occur- 
ring in  connection  with  twitchings  in  the  musculature  of  these  parts; 
feeling  of  extreme  weight  and  heaviness  of  the  upper  extremities  and 
exhausted  sensation  after  exertion,  particularly  exertion  with  raised 
hands,  such  as  is  required  in  taking  food,  dressing  the  hair,  etc.  A 
similar  condition  of  amyosthenia  develops  in  the  lower  extremities. 
The  patients  may  complain  even  from  the  beginning  of  weakness  and  a 
feeling  of  quivering  and  unsteadiness  in  the  lower  extremities.  Altera 
time  they  complain  that  although  walking  on  a  level  surface  is  easy, 
the  slightest  elevation,  such  as  stepping  from  the  pavement  to  the  curb, 
raising  the  foot  to  go  upstairs,  or  crossing  one  knee  over  the  other,  re- 
(luires  at  first  much  effort  and  later  cannot  be  done  except  by  the  aid  of 
the  hands.  Although  there  is  more  or  less  progressive  emaciation  in 
addition  to  the  atrophy  of  the  musculature  of  the  lips,  tongue,  phar- 
ynx, and  larynx,  the  former  is  not  commensurate  with  the  loss  of 
muscular  strength,  and  the  easily  induced  fatigue.  The  vegetative 
functions  of  the  body  are,  aside  from  intercurrent  and  temporary  aber- 
rations, normally  performed.  The  appetite  is  often  a  great  deal  more 
than  can  be  ap])eased,  owing  to  defective  deglutition,  and  digestion  is 
usually  good.  Attacks  of  fermentative  dyspepsia,  associated  with 
annoying  borborygmus,  often  occur,  and  particularly  if  the  patient 


0RBOH10  PROGRESSIVE  BITLBAB  PARALYSIS. 


231 


b©  nenroQS  or  upset.  As  in  all  other  diseases  in  which  there  is  a 
niArfced  dapressiou  of  mu^ciilai'  tonus,  the  tongue  is  often  coated,  the 
bgenth  foul,  and  tlie  bowels  constipated.  The  urino  does  not  usually 
sliow  any  markeil  departure  from  nuraial.  Although  there  i^  an  area 
in  the  oblongata  which  if  encroached  utx)n  will  cause  glycosuria,  it  is 
nol  aff<eeii>d  in  tliis  disease,  as  the  latter  is  a  very  unusual  Bviuptoui. 
The  pvise  is  fretiuently  rapid,  100  to  120,  generally  so  from  the 
begnuung  of  the  disease^  and  the  pulse  rate  is  easily  accelerated 
1  and  psychical  influences.  Tlie  distressing  attiic^ks  of 
-Hpncfea  that  may  occui'  and  be  eaiiy  symptoms  have  al- 
Bsx  siK)ken  of.  Manifestations  of  faulty  circulation  and  in- 
softcseiit  Tascular  tone,  such  im  cold  extremities,  mottled  skin,  and 
distaTbod  eecretions,  are  usual  concomitants.  Attai^ks  of  palpitation 
«od  ii^eudoaDgina  are  very  terrifying  to  the  patient,  and  oftentimes 
Ihe  fright  JK-companying  them  serves  to  accentuate  the  severity  of 
these  Bjiuptoms.  It  is  most  uncommon  for  death  to  t^ike  plsLce  dur- 
ing such  an  attacrk,  yet  in  some  cases  syncope  has  been  the  pre- 
cttTHor  of  dissolution.  These  attacks  of  syncope  do  not  ditfer  from 
ihf>  ordinary  atta^'ks,  except  by  their  greater  severity  and  longer 
[dnnilioa.  WTien  the  heart  is  auscultated  during  one  of  these  at- 
.  of  canliac  opi»ressiou  nothing  save  a  confusion  of  the  valvular 
i  of  the  heart  is  heard— as  Ducheune  jk minted  out,  a  sound  as 
the  heart  was  beating  in  a  fluid.  The  function  of  respiration  is 
infreciaently  seriously  interfered  with.  In  the  beginning  of  the 
the  jmtient  complains  merely  of  getting  out  of  breath  easil>', 
aad  it  will  he  noticed  that  such  patienLs  t^ike  a  full  inspiration  before 
beinnuing  to  sjieiik.     Comi»ulsory  and  forcible  expirations  such  iis 

fhawking^  coughing»  sneezing,  etc.,  are  done  with  progressively  dimin- 
iahiiig  vigor.  Normally  these  acts  are  attended  with  a  well-marked 
lone,  but  in  this  disease  it  gradiinlly  diininishes  until  they  become 
entirely  tonelefts*  If,  when  the  patient  has  reached  this  stage,  he 
is  ao  tmfortunaU>  as  to  develop  a  laryngitis  or  bronchitis,  be  it 
mftt  jio  slight^  his  couditit>n  Ijocoraes  a  pitiable  one.  All  tlie  in- 
f«]|iintary  mus4*les  of  insjuration  are  brought  into  activity,  and  the 
mmlt  strenuous  expiratory  effoi-ts  to  dislodge  the  accumulating  se- 
cvetioos  are  alw>rtive.     The  mucus  accumulates  in  the  tubes,  and  not 

■  bsjnil  thrown  ofl*  by  involuntary  or  voluntary  expulsive  power  of 
th«»  bnioehi  and  muscles  of  expiration,  asphyxia  rapidly  develops, 
U  the  chest  i«  auscultated  during  such  an  attack,  the  respirat^jry 
anmntir  will  be  feeble  uji  to  the  point  of  complete  unrecognition,  and 
I  the  files  naturally  accompanying  such  conditions  will  be  absent 

The  '       '      '    re  and  ]>articularly  the  higher  psychical  facul- 

tin^,,.,  __    _._  .1  ilwith  this  disease  remain  practically  undis- 
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turbed.  Not  infrequently  these  patients  are  emotional,  emotions  of 
depression  being  more  common  than  those  of  elation.  These  emo- 
tional manifestations,  it  should  be  stated,  are  not  accomx>anied  by 
a  corresponding  psychical  state;  on  the  contrary,  the  patient  may  be 
in  tears  without  betraying  any  other  evidence  of  depression  or  mor- 
bidity. As  in  most  other  chronic  diseases  there  are  periods  when 
these  patients  are  cast  down  and  depressed,  but  as  a  rule  they  are 
hopeful,  even  when  their  condition  is  distressing  to  look  uix)n.  In 
very  rare  instances  a  condition  of  somnolence  and  hebetude  may  de- 
velop, which,  if  not  dependent  upon  anterior  syphilis  and  if  not  as- 
sociated with  well-marked  vascular  degeneration,  is  to  be  looked  upon 
as  a  comparatively  certain  forerunner  of  early  dissolution. 

In  some  very  rare  instances  an  increase  of  temperature  has  been 
noted  during  the  course  of  the  disease.  Such  a  symptom  jKDsits 
involvement  of  other  portions  of  the  oblongata  than  those  ordinarily 
affected  in  the  disease.  It  is  usually  accompanied  by  respiratory 
and  cardiac  symptoms  which  bespeak  a  bad  prognosis. 

Physical  Signs. 

Of  necessity  many  of  the  accompanying  signs  have  been  enumerated 
in  discussing  the  symptoms.  It  can  only  be  of  advantage,  however,  to 
place  succinctly  before  the  reader  the  revelations  of  the  physical  ex- 
amination of  a  patient  in  whom  the  disease  is  moderately  well  devel- 
oped. The  face  will  present  the  appearance  already  described,  the 
upper  part  mobile  and  expressive,  the  lower  part  immobile  and  fixed; 
the  ocular  apertures  are  ajjparently  slightly  increased ;  there  is  absence 
of  nasal  respiratory  movements;  the  lips  are  parted  and  slightly 
everted;  the  lower  jaw  is  somewhat  dro^iped,  and  there  is  almost 
always  some  drooling.  The  vision  is  normal,  movements  of  the  eye- 
balls are  free,  and  the  pupils  respond  promptly  to  light  and  in  accom- 
modation. In  typical  degenerative  bulbar  palsy  the  optic  nerve  is 
always  intact.  Atrophy  of  the  nerve  is  reported  in  one  or  two  in- 
stances in  the  entire  literature.  In  very  rare  instances  there  is  some 
evidence  of  paresis  of  the  sixth  nerve  and  consequent  diplopia.  I 
have  seen  one  case  of  otherwise  typical  bulbar  paralysis  ushered  in  or 
preceded  by  ptosis  first  of  one  eve,  then,  after  its  disappearance,  of 
the  other,  and  occasional  occuiTence  of  diplopia.  The  senses  of  smell 
and  of  hearing  and  the  faculty  of  equilibration  are  undisturbed.  Oc- 
casionally manifestations  of  defective  innervation  of  the  motor  branch 
of  the  trigeminal  nerve  are  apparent  in  the  lack  of  proper  activity  of 
the  masticatory  muscles.  There  is  no  defect  in  the  sensory  distribu- 
tion of  the  fifth  nerve.     The  deficiencies  of  the  cervico-facial  branches 
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ofitoserenth  Der\*e  have  already  l>een  referred  to.  Sense  of  taste  as 
inili  IB  iotact;  in  some  exceptional  insUiuces  it  has  beeu  found  per- 
WhitA  or  absent,  espeeiallj  at  the  tip  of  the  tongne,  but  in  such  cases 
ihtm  kMB  been  found  some  anomaly  of  the  sensibility  of  the  toDgne, 
li|i0,  He.  Examination  of  the  deep  redexes,  the  knee  jerk,  ellx>w 
jeric,  ankle  jerk,  etc.,  show  that  they  are  diminished  in  the  great 
BUIIortty  of  cases.  In  few  exceptional  instances  the  deep  reflexes  are 
f  loud  to  be  increased.  In  the  hitter  cases  this  conditinu  of  the  reflexes 
^■fe  to  be  explained  by  the  supposition  that  the  inhibitory  control  of  the 
^DlGUis  cm  the  reflexes  is  interrupted  or  interfered  with  in  the  oblon- 
^|p^ft«  mod  that  there  is  a  perversion  of  the  function  of  Setchenow's 
lelkix  inhibitory  centre,  or  that  there  is  some  primary  or  secondary  de- 
giilianilion  of  the  primary  motor  neurons.  Myotatic  irritability  is 
diaiiiiiiihed  not  only  on  mechanical  stimulation  but  on  electrical  as 
WfJL  This  is  often  to  be  seen  while  appl\  ing  electricity,  either  the 
galvame  or  faradic  current,  for  its  therapeutic  effect;  a  stronger  cur- 
foot  will  be  re^iuired  to  produce  contraction  in  a  muscle  after  it  has 
Imn  caused  to  contract  a  number  of  times  than  at  the  beginniDg. 

In  the  muscmlature  wherein  the  primary  degenerative  atrophy  is 
iMiiifaitt  that  is,  of  the  lips,   the  tongue,  the  p*date,  pliitryDX,  and 
Urayx,  there  is  true  reaction  of  degeneration,  as  the  i»Gripheral  motor 
neuron  is  diseased.     In  the  beginning  of  the  disease,  when  the  atroj jhy 
his  not  \  ct  become  pronouuced,  there  will  be  a  response  to  Ixith  the 
indneed  and  the  primary  current,  but  as  the  disease  increases  and  the 
iltopliy  biMH^raes  more  complete,  loss  of  respjonse  to  the  former  will 
ccmtiiiiially  more  evident*     There  may  l>e  reversed  polar  inita- 
ility  t^  the  galvanic  cnnieut*  Imt  this  is  not  at  all  a  constant  phe- 
Tlje  superficial  reflexes  are  generally  unaltered.     There  is 
a  well-markeil  fine  tremor  of  the  fiugei-s  which  is  accentu- 
ated by  excitement  and  fatigue.     Tremor  of  the  tongue,  and  much 
ksi  fnyiT-     "^     An\r  vermicular  or  wavelike  movements,  are  to  be  seen. 
Qii]ck«  ii  twltchings  are  sometimes  seen  in  the  lijis  and  chiu. 

LArTtig<}ecopical  examination  reveals  the  deficiencies  of  vocal-cord 
d.  V  ,t  UfK>n  the  amount  of  paralysis.  In  the  great  major- 
c  uHTst  from  the  beginning,  there  will  l>e  found  some 

Mpuratiiiu  of  the  vocal  cortls  which  is  due  to  paralysis  of  the  abduc- 
I011&.  ^'  iM  cartilage,  or  the  constrictors  of  the  ghjttis.  Towards 

tlrt*  i  i sense,  or  when  the  manifestations  of  the  disease  are 

ell  pmnounced,  the  laryDgosco|>e  shows,  during  supreme  eff'nrts  at 
'     '*        ''  Is  limp  and  widely  separated,  and  the  glottidean 

,  imdingly  large  on  account  of  this  laxness.  lu 
nnw  CAMS  there  is  paresis  or  paralysis  of  the  aliductors;  this 
town  by  the   opposition  of  the  vocal  cords   on  laryugoscopic 
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<3xamiuation*  Wlien  this  condition  exists,  it  would  seem  tliat 
opixjsing  vcM^al  cords  »ic*ted  somewhat  like  an  encroachment,  tnflam — 
matory  or  otherwise,  on  the  glottis  and  caused  tlie  distressing  attack^^ 
of  dyspncea,  accompanied  by  croupy  inspirations. 

Diagnosis. 

If  tlie  disease  has  existed  for  some  time  and  the  syrapl 
inoderately    well   marked,    tlie  diagnosis  can    l>e  made  with  readl^ 
noHS. 

It  would  constitute  an  unnecessary  repetition  of  %Yhat  has 
said  under  symi)tomatulugy  to  recount  the  i>atLognomonic  acco 
pauiments   of   this   alfection.     There  are   several  conditions  whieW 
Himulate  clinicidly  progressive  labio-glosso-laryngeal  palsy  to  such 
n  degree  that  a  differential  diagnosis  is  often  difficult  and  sometimea 
impossible.     There  are  the  three  principal  forms   of  pftrudobnlbar 
paralysis:   cerebral,  radicular,  and  neural,  as  well  as  the  dynamic 
form  of  bull»ar   paralysis   or  bulbar  paralysis  without   anatomical 
foumhition,  double  facial  paralvBiH,  ]>har\'ngeal  paralysis  foUowinR 
jicute  infection  such  as  di|>htheria,  tumor  of  the  ol)longata,  pressure 
on  the  medulla  from  aneurysm,  gummata,  ete.,  piTJgressive  dystrophy 
of  the  fiici(>scai)uIo-humeral  ty]>e,  and  disseminated  sclerosis.     It  is* 
necessary  also  to  differentiate  it  from  the  bulbar  syndrome  some- 
times developetl  with  tiilms  and  syringomyelia.     The  form  of  bulbar 
palsy  that  develojm  coincidently  witli  *:ir  following  amyotrophic  hiieral 
sclerosis  differs  in  no  wise  from  the  diseane  under  consideration, 
<*ept  that  some  t»f  the  purely  bulbar  sympif^ms  ai'e  masked  by  th< 
referable  t»t  diseases  of  the  pynimidal  projt^ctions.     By  pseudobul 
paralysis  is  meant  a  symjitom  C4)mplex  simidating  that  of  Vmllkar 
paralysis  dependent  upon  a  lesitm  not  in  the  meduUa  oblongata.     A 
lesion  to  prcKluce  such  lmll>ar  symptoms  may  be  situated  in  any  part 
of  those  central  motor  neurons  wliicli  extend  from  the  cortex  of  the 
brain  to  their  arborization  around  the  bulbar  nuclei  of  the  seventh, 
ninth,  tenth,  eleventh,  and  twelfth  nerves,  except  the  [lart  within  the 
oblongata  and  in  any  part  of  the  perifdieral  motor  neurons  arising  froioi 
the  nuclei  of  these  same  ners^es,  out*^ide  the  oblongata.     It  is  unm 
eesary  to  say  that  the  collective  peripheral  neurons  of  more  than  onaj 
of  these  nuclei  must  be  involved  to  prinluce  the  symptoms  of  bull 
[ialsy, 

Pseudobullmr  paralysis  is  said  to  be  of  cerebral  origin  when  the 
lesion  or  lesions  that  produce  the  bulbar  phenomena  are  in  the  ce: 
l»ral  cortex^  the  corona  radiata,  the  internal  capsule,  and  the  pyramidal 
projection  to  the  oblongata,  or  at  least  when  there  ia  involvement  uf 
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^%ncll  parte  of  ih^ne  pathways  &b  sm  occupied  h\  tJie  ceDtral  projec- 
tifm  fif  the  motor  eranml  nerves. 

As  a  matter  of  hid  the  lesion  in  true  cerebral  pseitdobiilbar  palsy 
ly  frmntl  in  the  foot  of  the  third  frontal  and  in  the  aHc-end- 
:>Dtal  and  j>arie*tHl  convulutions.     The  next  mont  common  locii- 
Ifm  is  the  lenticular  nucleus,  pajticularly  its  outer  segment. 

Bt'ftite  enumenitinj,^  the  puint.s  t)f  difference  in  these  two  diseases, 
a  wtird  must  l>e  devoted  to  pseudoladbar  jialsy   of  cerebral  origin. 
1  '      rf^aJity  of  existence  of  the  latter  is  now  univemally  conceded, 
Hiiiitiugh  even  as  late  as  a  decaile  ago  such  admission  was  not  so 
Ofuuiimotifi.     Op|)enheiru  and  Siemerlin^'  in  188(5  thou^^ht  that  it  was 
not  iwn4»ible  to  diapiose  |iseudobulbar  paralysis  in  tlie  strict  sense 
of  the  term,  an*!  that  the  great  major  it  \  of  the  cases  diiignosed  as  cere- 
bral peewdobulliar  jMilsy  were  in  reiility  cases  of  associated  lesion  in 
iim  hraiu  and  the  bulb.     This  statement  was  not  accepted,  and  it  may 
bantd  that  fn>m  the  time  that  Joffroy,  and  after  hira  Lepine,  show^ed 
,      thit  the  tyj>ical  symptom  complex  of  !>nlbar  palsy  could  Im  produced 
^^^B^U-deBufHl  lesion  in  different  i>arts  of  the  eerebmm  and  its  ganglia, 
^HJHeliBf  in  the  reality  of  c^reliral  i>8eudobulbar  jiaralysis  has  stea^lily 
^PlMaad  gn>iind.  until  to-<lay  the  ^liagnc^is  of  tlie  latter  is  so  readily 
nmdB  that  it  need  never  l>e  confounded  with  the  former.     It  is  an 
olraiMtinK  fact  that  the  tirst  records  that  we  have  of  cerebral  pseudo- 
boltwr  pal^y  by  Magmis  anteilate  by  some  years  the  description  of 
pfplgniiiitive  hull>ar  palsy  given  by  Diichenne.     During  the  p^ist  few 
jemnt  a  ooa*iitierable  literature  lias  grown  up  ar*uuul  this  subject, 
pttltictiburlv  in  this  country  and  in  France,  and  for  an  exhaustive 
n  of  the  subject  the  reader  may  l>e  referred  to  the  the- 
l^  i.r,*'he,  Oalavielle,  Halipre,  and  Wolff,     We  can  refer  here 
ly  hy  iiaUH^  to  the  c^isas  of  Barlow,  Jackson  and  Taylor,  Fuller  an<l 
Eisenlohr,  Kirchoff,  Mott»  Colman,  McNutt,  to  show  how 
iti*  recognition  is. 
Tbe    (lathology  and    mf>rbid  anatomy  of  pseudobulbar  palsy  of 
embnil  <>rigin  n*N^*d  not  detain  us,  except  to  say  that  an  encephalo- 
nalaeiJi  of  arteriosclerotic  origin  is  the  basis  of  them. 

Thiit  syphilis  may  lie  the  cause  of  such  a  symptom  complex  is 
idioim  bv  a  c4i.He  related  l>y  Munzer  in  w^hich  it  was  the  result  of  diffuse 
gommaloiiii  intiltration  nt  the  frontal  and  central  convolutions, 

C3i!i«bni]  jiseudobulliar  palsy  is  to  l)e  differentiated  from  true  hul- 

har  pAbj  by  a  consideration  of  the  principal  etiological  and  clinical 

bdam  in  it»  i^ocurrence.     The  foregoing  factors  that  enter  into  the 

f/BDOm  of  cerebral   pseudobulbar   paralysis  are  those  of  cerebnd 

fcxT,  and   [)ai'ticularly,  it  would  seem,  those  of  embolism  and 

Syphilis  or  some  vahnlar  disease  of  the  heart  is  not 
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LDlrequently  made  out  in  patients  who  develop  this  Hymptom  coi 
plex.     The  oiii§et  of  cerebral  pseudobulbar  palsy  ia  characterized  h? 
it«  ubniptiie«H,  very  similar  tc>  that  of  an  apt ^tlectic  stroke,  which  may 
or  may  not  be  attended  with  any  limitation  of  consciousness.     The 
bill  liar  Hvinptoms  increase  up  to  a  certain  degree,  and  then  they  remai 
Htfitionary  or  l>egiu  to  improve,  until  a  Hecond  attack,  or  a  succ^ssioi 
of  attfu^kH,  j^reatly  iuteasifies  tlieiu  or  tprminutr^  the  patient's  lU*^ 
The   apoplectic  attacks  am  unually  accomjianied  Ijy  a  hemixdegia  of 
cue  or  of  both  Kitlea,  and  this  may  l>e  transitor}^  t>r  perinaneut. 

The  uniform  j>rogre8siveue8S  of  chronic  or  degenerative  bulbar 
palsy  is  not  a  feature  of  thin  symptom  complex.  The  clinicAl  cou- 
ditiou  that  follows  fitter  the  fii-st  apoplectic  atta<-*k  remains  the  same 
or  improves  rnitil  the  second  attack  intensifies  it  iind  jierhaps  causes 
deiith. 

The  psychical  and  somatic  accompaniments  of  vascular  brain 
lesion,  such  as  euiotioual  iusttibility,  ment^d  enfeeblemeut,  ami  S[iiift- 
ticity  of  the  extremities  due  to  secondary  degeneration  M*ith  its  Hat* 
ural  concomitants  of  exaggerated  retJexes,  are  al)sent  in  jinigr^sive 
bulbar  paralysis  and  form  a  part  of  tJie  symptom  complex  of  cerebral 
pseudolnilbar  pai'alysis.  In  the  latter  disease  atrophy  is  never  &; 
striking  symptom,  and  when  it  does  occur  it  is  especially  to  be  re- 
marked that  it  is  not  ti'ue  degenerative  atrophy,  such  as  occurs  ill 
progi'essive  bulbar  paralysis,  but  mere  inactivity  atrophy.  It  is  a 
form  of  atrojdiy  that  is  not  accompanied  by  the  jihenameuon  of  re* 
artion  of  degeueration.  It  will  l^e  remembered  that  when  atrophy 
follows  disorganizjition  of  the  central  moti>r  neurous  of  a  part,  such 
atrojiliv  is  not  a  true  degenerative  one,  nor  does  it  have  the  character- 
istics of  the  latter.  The  attitude  and  gait  of  the  patient  are  not  thfl 
same  in  the  two  diseases*  In  true  bulbar  imlsy  the  liead  is  l>ent  for* 
ward,  the  lower  part  of  the  face  is  immobile,  the  lower  bp  hangs,  and 
a  handkerchief  is  held  to  catch  the  saliva,  while  the  patient  walks 
witlitnit  manifest  jmralysis  of  the  extremities.  In  }»seudobuU)Ar 
l»alHy,  cm  the  other  hand,  there  is  often  a  symmetrical  involvement  of 
the  face  ami  o1>servable  i)amlysis  of  some  of  the  extremities.  A 
symptfim  that  is  often  very  striking  in  the  last-named  tlisease  is  the 
Hjijismodic  laughing  and  crying  which  these  patients  often  have,  and 
which  is  in  marked  contrast  to  the  equanimity  of  the  emotions  ia 
chronic  bulbar  palsy.  The  speech  defect  is  also  different  in  thes« 
two  ih'seases,  while  dysphagia,  a  prominent  and  early  symjitom  of 
genuine  bulbar  paLsy,  may  be,  and  often  is,  alment  in  the  spurious 
form. 

Taking  it  all  in  all,  it  is  prolial>le  that  the  confounding  of  thes« 
two  diseaaes  need  rarely  occur  if  the  hiiitory  and  symptoms  of  the 
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mtiaol  be  carefully  inquired  iuti»,  and  espedally  if  opportunity  be 
meo  to  observe  the  course  of  the  disease  for  a  time. 

been  Baid  concerning  the  dingnosis  of  cerebral  pneu do- 
applies  also  to  nidiculur  pseudobullmr  palsy.     In  the 
Iter  tlie  onset  is  sudden  and  apoplectiform,  while  the  clinical  BynijH 
bc^my  evidencen  of  involvemcut  of  the  pyrnmidul  tnitrtH,  8ii<'h  hh 
heuiiplegia  or  alternate  heiuiplegin,  a  coutbtion  somctimeB 
dbiQftlly  called  the  syndrome  of  Weber. 

f^etub »bulbar  palsy  of  neural  origin  is  to  l>e  differentiated  by  its 
mode  of  ninset,  by  the  progress  of  the  disease,  and  by  certain  clinical 
nanif eolations.     It  is  unnecessary  to  s|>eak  of  the  rationale  of  the 
ts  it  is  readily  seen  that  a  simultaDoous  lesion  ul  the  roota 
ii,  t^inth,  eleventh,  and  twelfth  nerves  imniediately  or  re- 
ly after  their  extrabulbar  origin  will  protluce  symptoms  similar 
ting  from  lesion  of  the  nuclei  of  these  nenes.     SiK*h 
is,  as  a  nde,  a  part  of  a  general  polyneuritis  and  allium t 
%  cDiiseoutiva  to  some  acute  infectious  disease.     The  develoi*- 
of  sym[*tonis   is  much  more  rapid   than  in   the  genuine  pro- 
iive  bulbar  |»alsy,  the  atiHjphy  of  muscles  is  more  severe  and  nt- 
Dd<Hi  with  more  pronounced  reaction  of  degeneration*  and  frer|neutly 
t'    !  I  V  disturbances  in  the  area  oi  distribution  of  some  of 

3  I  ves.     The  symptoms  after  a  time  reach  a  pojtit  where 

oo  fortfaar  progression  is  made,  and  this  in  contradistiuctioD  to  the 
iimosi  always  uuintermiited  course  of  tnie  bulbar  palsy.  Thn  even- 
tnal  onloome  in  the  former,  althougb  gloomy,  is  not  universally  fattil 
■A  ID  the  hitter.  Tlie  factors  necessary  for  the  exclusion  of  the 
d^namiclDrm are  given  in  the  description  of  asthenic  bulbar  paralysis. 
Dmsbla  facial  paralysis  ciin  lie  excluded  by  the  absence  of  iinolve- 
nent  of  the  tongue,  the  pharynx,  and  larynx;  by  the  development 
aad  eoiiTse  of  the  disease,  which  is  generally  first  of  one  side  of  the 
face  and  then  of  the  other;  by  the  prompt  aj>peiirance  of  reflation  of 
ration;  by  tlie  manifest^ition  of  disease  in  all  the  musculature 
'tili«!d  by  the  facial,  that  is,  the  actual  facial  grou]»,  the  elevators 
coiBpreaaors  of  the  labial  commissure  and  the  orbicularis  oris 
pi  and  by  the  terminati<m  of  the  disease,  which  is  almost  always 
at  least  partial  nx*overy.  In  pharyngeal  and  palatal  paralysis 
hieb  aometimes  follows  the  acute  diseases,  aUliough  the  nasal  into- 
ion,  ppgnrgitation  thrf)Ugh  tlie  nose,  and  dysphagia  may  be  pres- 
I  1  constant  manifestation  of  bulbar  palsy,  such  as 

Ilia,  loss  of  prehensile  power  of  the  lips,  paresis 
aad  atrtipby  of  the  tongue,  etc,,  are  absent. 

It  in  to  be  differentiated  from  progressive  myopathy  of  tin*  faci*> 
oIcH-hiimciral  Xyim  by  the  fact  that  the  latter  develops  in  early 
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childhood;  by  the  **facie8  mjopathique/'  the  widely  uncovered,  star- 
iiiK  eyes,  the  tiipir  mouth,  and  by  the  distribution  of  the  atrophy,  a 
ilinti  ibutiou  indicated  by  the  above  designation,  and  by  the  presence 
of  reaction  of  degeneration  exactly  commensurate  with  the  amount  of 
atrophy.  Cases  of  tabes  and  syringomyelia  in  which  bulbar  symiK 
toms  riupervene  are  to  be  distinguished  by  eliciting  the  pathogno- 
monic ac€ompanimeDt8  of  these  diseikses*,  among  which  are  to  be 
considered,  for  the  former,  the  loss  of  the  pupillary  light  reflex, 
miiformly  contracted  pupil,  lows  of  myotatic  irritabilit\ ,  particuhirly 
of  the  lower  extremitieB,  and  absent  knee  jerk,  sensory  and  Hjiliincter 
deficiencies,  etc.,  and  for  the  latb^r  the  a«s<K'iation  of  a  progressive 
muscular  atrophy  of  certain  part«  of  tlie  Iwxly  def>ending  uiK>n  tho 
neat  and  extf'ut  of  the  Iohiou,  with  iirofouml  .sensory  disturlmuceii, 
which  dinassociation  of  temjicrature  seu^e,  and  an^dgesia  have  l»eei 
considered  i»athognnnionie.  Dilatation  of  the  central  canal  in  tlia 
medulla  and  gli<^sift  of  it  and  Hh  continuation,  the  fourth  ventricle, 
can  give  rise  to  symptams  very  like  tho»e  of  chronic  bulbar  pandy 
sis,  but  the  prominence  of  flensciry  tlisturbances  should  prompt 
differential  diagnosis.  If  one  of  the  islets  which  collectively  fori 
the  anatomical  fomuh*tit>n  of  multiple  sclerosis  develops  in  tli 
ventnilaternl  area  of  the  oblongatji*  s\  ni]»t+)nis  simulating  those  ch 
act-eristic  of  bulbar  paralysis  will  develop,  or  if  tliis  lie  the  locatioi 
of  the  first  auatoniicul  manifestntinn  of  the  disease*  bidbar  sympton; 
will  prec<*de  the  other  and  diagnostic  8vin[>toiiiH  nf  the  latter  disease, 
among  which  are  t^*  l>e  comiidered  measured,  sbiccuto,  syllfil 
8[)ef3ch,  nystiigmus,  univei*sal  exaggeration  of  ten<lon  jerk.^,  inten- 
tion tremor»  and  spasmodic  i>araplegiM*  Anivfitropliie  lateral  scle-^ 
rosis  8Ui>ervening  on  tu*  i>receding  clironic  bulbar  paralysis  is  to  1 
diagnosed  bv  the  (jresence  of  symptoms  pointing  to  involvement  < 
the  spinal  j)yramidal  projections,  such  as  spasticity,  increased  my 
tatic  irrital*ility,  and  the  presence  of  atrophy  in  the  extremitiea,  f 
the  exjdauation  of  which  disease  of  the  anterior  horn  eeUn  of  the 
sinnal  cord  must  l>e  postuhited. 

Tumors  within  the  medulla  oblongata  are  so  extremely  rare,  and 
tlie  symptoms  to  which  they  give  rise  are  so  different  fi*om  tlmse  of 
chrcjuic  progressive  bulbar  jmralysis,  that  a  consideration  apart  from 
the  descriptifiu  of  these  is  not  wananted.  Neo[jlasms  in  the  l>asilar 
region  iiiay  give  rise  by  pressure  cm  the  oblf>ngata  to  bullwir  symp- 
U^mn,  but  in  a^lditiou  there  are  symptoms  whicli  bespeak  a  w^ide- 
spreml  involvement;  such  are  pain  of  a  neuralgic  character  in  the 
head  and  neck,  sensory  shortcomings,  disturliauces  of  ecjuilibrati' 
and  purjiosive  movements,  vertigo,  oi'idar  jialsies,  stiffness  of  t 
neck,  etc:.    Fre<iuently  the  course  of  the  disease,  particularly  if  syphi- 
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iitic,  IB  rapid,  and  a  history  of  a  previous  luetic  infectiou  may  bear 
^ridence  cootributorj'  to  the  diagnosis.  Slowly  growing  tumors  of 
|J»  ofatoQgata  occurring  in  childhood  somf^times  prodm-o  aymptoms 
diit  Oiimot  be  differentiated  from  those  of  progressive  bulbar  par* 

Pathology  and  Mobbed  Anatobht. 

Tim  eeae&tial  jjathologieal  change  on  which  the  symptoms  of  this 
diocnoo  are  dependent  is  a  progressive  degenenititm  of  the  nuclt^i  of 
ifat  mottir  cranial  nen^es  situated  in  the  lower  part  oi  the  oblongata. 
The  degenerative  eliange^  are  most  marked  in  the  nuclei  of  the  hyfio- 
nerve,  and  in  the  spinal  accessory;  less  so,  but  in  many  in- 
▼ery  pronounced,  in  the  nucleus  ambiguus,  the  motor  glosso- 
pliaryngetil  nucleus,  and  the  nucleus  common  to  the  muth,  tenth,  and 
detfentli^  ealhxl  the  gloftfto])haryngt>vago-acceHsorius  nucleus.  The 
tsfarior  facial  nucleus  aD<l  the  motor  ti'igeminal  nucleus  are  less  often 
tDTolved.  The  lesions  in  the  oblongata  reveal  themselves  only  on 
Bliefosooiiical  examination,  Yet  th<i  intra-  and  extramedullary  roots 
of  the  cnmial  ner\es  numt  profoumlly  aliected  can  l>e^  seen  to  l)e 
much  smaller,  even  by  the  uake<l  eye  and  with  ease  by  w^eak 
ion.  Tlie  cIiangeH  are  mrmt  profouml  in  the  liypoglrmsal 
on  both  sides,  only  very  exceptionally  in  the  hypoglossal 
.  <i(iarod  on  one  side.  The  t^Us  of  this  nucleus  are  the  largest 
in  the  oblongata,  their  protojJaHmic  pnilongatiouH  tlie  most  conspic- 
nooit  end  tlunr  intrunuclear  network  the  most  distinct;  liecause  of 
theee  attribute*),  even  though  the  destructive  prcx^^ss  may  not  be  more 
Mfeie  then  in  etmther  nucleus,  such  as  the  inferior  facial  nucleus, 
HiecJienges  are  more  striking.  The  structural  change  consistH  of 
•hri  veiling  ol  all  the  processes,  not  alone  of  the  axis-cylinder  process 
of  tlm  oell  but  of  the  dendritic  X'rf>c'«?^ses  as  w^elL  The  com|ionent 
fitnxtlire  of  the  cell  undHrgiM*8  striking  changes  which  are  ver\  ap-- 
fieient  in  sections  stained  after  Nissl's  method.  In  some  cells  the 
nacfene  in  eeen  to  be  small  and  very  x>rofoundl/  stained,  w  hile  dis- 
iribetcd  throughout  the  substance  of  the  cell  is  a  great  deal  of  pig- 
■ttl  in  the  form  of  clnmt»s  or  tine  gianules  associated  with  destruc* 
Hhi  of  the  chromophiHc  su)}stance.  In  other  c^Ils  the  nucleus 
^BI  be  foond  to  lie  almost  c<»niy>letely  absent,  and  in  some  cells  quite 
ibMot,  while  the  normal  lamellated  appearance  of  the  cell  botly  has 
flDliTelj  difleppeared ;  in  it^  ]>Iace  is  a  shnmken,  inegular,  heavily 
whicjj  structurally  l)eai>*  slight  resemblance  to  the  nor- 
ceUs*  With  this  stain  the  ax^is-cylinder  i>rolongations,  with 
ooUeterek  m  well  f\H  the  dendrites  of  the  cells,  are  strikingly 
in  normal  cells^  but  in  a  Bx>ecimen  taken  from  a  case  of 
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bulbar  paralysis  these  structures  are  stunted  and  shrivelled  and  in 
great  part  they  have  disappeared.     With  the  Weigert  stain  the  moU^ 
cells  of  the  nuclei  show  their  beginning  dissolution  by  a  bnght  ye 
lowiwh  apfieiiruiice  of  all  the  cell  body  except  the  nucleus.     Tbi 
yellow  colij ration  in  due  to  the  deposition  of  granules  which  are  eith* 
the  result  of  degeneration  and  disintegration  of  the  cells,  or  they  a 
loiiccM^'ytal  baHOi)ljilic  granules.     This  same  stain  shows   the  intri 
ci^llular  fibre  network  or  reticulum  tcj  be  more  distinct  llian  no 
but  ui  less  deUcacy  in  cfuis true t ion ;  very  often  the  smaller  blood-' 
eels  are   proliferated  and  degenerated,  and  the  perivascubir  lymj*! 
spaces  are  enlarged.     The  neuroglia  remains  nuchauged.     The  whi 
substance  of  the  medulla  is  inUutt  as  a  rule.     In  a  number  of  c 
changes  in  the  white  substance,  jjaHit-ularly  in  the  pyramidal  traetii, 
much  less  freijueutly  in  the  fillet,  have  l^eeu  reported.     Some  write; 
particularly  Oowers  and  Le\den,  contend  that  degenerative  clnini 
in  the  white  substance  is  tlie  ruk\  and  indeed  tlm  latter  g<^s  so  far 
to  say  tliat  destrui'tive  changes  cannot  go  on  in  the  cells  without  lesioi 
of  the  wliite  substance.     This  view  is  not  only  thooretically  unt 
able  but  huB  not  received  the  corrol»orative  erideucse  of  carefully  studi' 
cases.     Although  a  comparatively  large  numl^er  of  cases  am  iiHs«H"ial 
with  lesion  in  the  pyramidal  tnu^ts  above  and  l>elow  the  medulla  ol 
longata»  thus  constittiting  an  amyotrophic  lateral  sclerosis,  genuini 
chronic  progressive  bulbar  paralysis  is  a  disease  of  the  periphe 
motor  neurons;    and  the  involvement  of  these  neurons  is  of  the 
entirety,  beginning  in  cell  l>ody  and  extending  throughout  the  axis*' 
cylinder  process  or  neurite  to  the  terminal  end  processes  in  or  aroi 
the  anisotropous  actively  contractile  pjart  of  the  muscle  substarn 
within  the  sarcolemma  of  the  muscles  to  which  these  nerves  are 
tribute<b     Such  limitation  of  involvement  to  the  peripheral  neuro 
of  a  limited,  functionally  associated  group  of  cells  entails  no  acccj; 
panying  involvement  of  the  central  neurons,  the  motor  neurited 
which  are  representeil  in  the  oblongata  as  the  i)yraniid4d  tawts.     If 
they  be  involved,  tflid,  as  has  been  s^ud,  they  are  sometimes,  the  dis* 
ease  process  in  them  is  a  coincident  and  not  a  concomitant  one.     Tl 
the  lesion  in  the  peripheral  ueunum  of  the  lower  motor  cranial  nerv 
is  maiiifest  throughout  its  entire  jirolongation  is  shown  by  examiua* 
tion  of  the  nerve  trunks,  the  motoritd  end  f>lates,  and  the  muscle 
eubstiince.     They  are  all  the  seat  of  primaiy  degeneration  assoc*iated 
with  deposition  ot  interstitial  sclerotic  tissue  in  the  nerve  trunks  aod 
of  fatty  tissue  in  the  muscles.     All  the  fibres  of  the  ner\'e  bundle  are 
not  in  simult^meous  stages  of  decay,  no  more  are  all  the  ch>11s  of 
nucleus  <ir  their  i>rotoplasmic  and  dendritic  processes.     Side  by  si 
with  slender,  translucent,  shrivelled  nerve  fibres  in  a  trunk  are 
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^BbstappesT  quite  normal;  others «  swoUeia  and  opalescent,  point  to  Ue* 
Hllitiiiiig  dogeoemtion,  while  others  still,  looking  like  sclerotic  threads, 
~  tmlioale  the  completeness  of  the  degeneration  process. 

The  mosealar  tissue  of  the  tongue,  lips,  hirynx,  etc.,  is  found  in 
mrkms  stag^  of  atroj>hic  change,  corresponding  to  the  degenerated 
nerve  tntnks.  Here  and  there  will  be  seen  fattv  and  graindar  degen- 
cmltoii  of  muscle  fibres  surrounded  by  a  gre^rt  number  of  normal 
fihrai  attended  with  the  deposition  of  |>igment  granules,  fat,  and  [)ro- 
lifeisiioii  of  the  nuclei  of  the  sarcolemma,  while  an  occasional  em])ty 
MiriileiniQa  sheath  betrays  the  completeness  of  the  process.  Large 
iiuniliers  of  connectiveHtissue  cells  undergoing  granular  degeneration, 
and  dumpfi  of  reildish  pigment  lying  between  tlie  sheaths  of  the 
filnve^  bespeak  the  activity  of  the  process,  while  the  intei*stitial  ac- 
cnmtilatioii  of  adipose  tissue  indicates  the  inability  to  convert  this  by 
procjHMi  of  o.\idation< 

UbIiI  a  short  time  ago  the  explanation  of  the  paralysis  of  the  lips, 
■ad  of  the  orbicnlariH  oris,  was  a  very  tlifficult  one,  and  many  ingenious 
have  been  advanced.     The  one  suggested  by  Lockluirt  Clarke 
to  be  inoet  satisfactory ,  but  it  posited  anatomical  conditions 
which  do  not  exist,  and  more  extensive  research  fails  to  corroliorate  his 
rie%^  t  in  a  small  jiart.     The  opinion  advanced  by  this  autht>r 

w«e  !_.,  .  :..  orbicularis  supply  was  from  the  small  cells  immediately 
abore  tlie  b3^ix>glossal  nucleus,  which  became  diseased  coincidently 
HMjfe  the  hypoglossal  nucleus,  and  this  caused  the  early  paralysis  of 
^IPRipe.  The  investigations  of  Tooth  and  Turner  on  the  origin  of 
^Kutain  cranial  nerves  suggest  a  solution  which,  if  future  workers 
ifvnibofate,  gives  an  explanation  of  the  symptoms  in  a  rational  man- 
ner becaose  it  answers  the  iM>atulates  of  anatomy.  According  to  these 
Mdbota  the  muscles  of  the  face  are  divided  into  the  following  groups : 
The  aenlofacial  groups  inchiding  the  frontal,  the  orbicular,  anil  the 
mperriliary ;  the  group  of  elevators  and  conductors  of  the  labial  com- 
inieBfire,  the  zygomatic,  buccinator,  and  risorius,  and  a  gioup  which 
tDclndes  the  m'biccilar  of  the  lips.  Those  nerve  fibres  which  innervate 
ail  th^fiie  miiaclcfi,  altlmugh  all  contained  in  the  tiunk  of  the  facial 
,  haTP  three  separate  and  distinct  origins  in  the  medulla  oblon- 
The  fibres  which  go  to  the  orbicularis  oris  arise  from  cells 
wUch  are  a  i>art  of  the  hyiK>glossal  nucleus^  and  are  carried  to  the 
eaDecttTe  facial  through  the  intervention  of  the  jiosterior  longi- 
faAciruhis,  which  is  constituted  by  fibres  arising  from  the 
iDoior  nucleus. 
Ulna  it  will  be  readUy  seen  that  the  early  and  constant  involve- 
o(  the  orbicidnris  oris  is  a  uec<\«isity  if  the  hypoglossal  nucleus 
Ifed*     This  anatomical  exposition  also  makes  clear  those  cases 
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ill  which  oculomotor  symptoms,  transitory  generally,  first  of  one  eye, 
iheu  of  the  other,  are  sometimes  the  heralding  symiitoms  of  ibis  dis- 
ease. It  also  explains  the  unison  of  action  between  the  orbieulariH 
oris  and  the  free  end  of  the  tongue.  It  is  common  knowledge  that 
contractions  of  the  one  cannot  be  produced  without  the  indulgence  d 
the  other.  It  must,  however,  be  Raid  tliat  it  leaves  unexplained  tbofie 
very  uncommon  cases  in  wliieli  (laralysin  t>f  the  lips  occurs  with  In- 
tegrity of  movements  of  the  tongue.  The  difficulty  of  deglutition  ia 
dei)endent  upon  involvement  of  the  accessory  hypoglossal  nuclecm 
and  the  nucleus  arabiguus,  the  motor  muscles  of  the  glossopharynge.al, 
while  the  laryngeal  symptoms  in  part  and  tlie  respiratory  and  car- 
diac symptoms  l>espeak  involvement  of  the  pneumogaatric  nucleus. 

Duration,  Course,  and  Prognosis. 

Tlie  duration  of  the  disease  is  a  very  variable  one.  Some 
run  H  uniformly  progressive  course  and  terminate  fatally  within 
or  two  years.  In  other  casea  the  course  of  the  disease  is  character- 
ized by  perimls  of  improvement,  or  at  least  by  remisniuu  of  some  ul 
the  distressing  symptoms.  Such  remissions  are  tem|)orary  and  have 
no  influence  to  alter  the  eventual  fatal  outcome,  although  they  may 
add  some  to  the  patient's  days  ami  comfort.  Very  rarely,  proljably 
never,  dm^s  the  progress  of  the  disease  come  to  a  standstilL  The 
course  of  the  disc*ase,  as  it  commonly  develops,  is  essentially  chronic* 
and  month  after  month  tlie  grailual  increase  in  the  intensity  of  tlie 
symptoms,  notwithstanding  the  most  assiduous  treatment,  is  lament* 
able  and  discouraging.  It  is  uncommon  for  the  disease  to  take  more 
than  from  three  to  fonr  yeai-s  to  run  its  course,  Imt  it  Hhcudd  not 
lie  forgotten  that  a  few  cases  extending  over  a  period  of  twice  tliat 
time  have  lieen  refwirted. 

The  prominent  immediate  causes  of  death  are  universal  exhaus- 
tion, death  o<'curring  from  heart  failure,  atta«:*ks  of  syncoi>e,  or  foi>il 
pneumonia;  foreign  sui>stancos,  principally  tliose  taken  for  alimenta- 
tion,  pass  into  the  larynx  and  into  the  respiratory  passagea,  cause 
strangulation  and  suffocation,  bronchopneumonia,  and  hxmlized  pul- 
monary gangrene. 

The  respiratory  capacity  in  every  patient  with  progressive  bulbar 
paralysis  is  so  weakened  that  the  slightest  additioual  encrcjachmeut  10 
not  tolerated*  and  the  most  moderate  laryngeal  or  bronchial  conges- 
tions, such  as  wuuld  in  ht^alth  l>e  ta*eated  indifferently,  Wcome  of 
serious  moment.  Voluntary  and  forced  expectoration  are  injurioi 
Piitients  with  this  disejise  learn  early  the  necessity  of  avoi<ling  vii\ 
tliat  [»roduce  congestion  of  the  respiratory  passages*     Paralysis  ol 
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afadnclors  of  the  vocal  cords  is  a  8jmptc}m  of  evil  omeu,  for  the  daBger 
of  iiiffoeatioii  from  alight  catarrhal  swelliug  of  the  eord  then  becomee 
fcfy  great, 

Alihoogh  cases  of  complete  recovery  have  been  reported,  such  as 
thtme  of  Berber,  Keller,  and  lierhaps  also  of  Dana  and  Hitzig,  it  seems 
joiiiifiaible  from  what  we  know  of  thi^^  disease  and  its  simulat^ns  to 
ifMuntuJP  that  such  cases  were  not  genuine  cases  of  degenerative  bul- 
Imr  iMiralysis,  but  of  the  fomi  winch  has  since  lieen  described  uudor 
Uie  designation  of  asthenic  Inillmr  palsy  or  bulbar  paralysis  witlmot 
aoatoiiueal  foundation.  Erb  has  descriWd  e^ses  in  which  treatiupot 
jwimed  to  be  effective,  but  it  is  now  conceded  that  they  belong  more 
aeeiumtely  to  the  form  of  bulbar  paralysis  just  mentioned. 


Treatment. 


^^^Bmiioiltgh  ibis  disease  leads  umformly  to  a  termination  which 

^^5ii  llierapy  has  been  able  to  avert,  and  ahhough  oftentimes  our  immt 

'ilreiiiioas  efforts  to  delay  the  fatal  outcome  are  negative,  nevertheless 

ill  IliB  gredkl  majority  of  the  ceases  not  only  the  patient's  comfort  can 

be  grettllj  contributed  to,  but  his  existence  materially  ])rolonged  by 

and  [m>[)er  treatment.     The  most  important  factors  in  the 

are  two:   keep  the  jmtient's  nutrition  up  to  the  highest 

pQ00ib1e   loark,  and  give  as  nearly  as  possible  comi>leto  rest  to  the 

aUKcleii    in  which  tuiralysis  shows  itself.     A  semisolid  and  liquid 

diet  tthonld  be  adopted  from  the  l)eginning,  and  this  of   the    most 

■imrisbing  kind.     Milk  and  its  various  preparations,  eggs,  raw  or 

^_  wry  slightly  lioiled,  the  most  concentrated  meat  soups  and  nourish- 

^H^g  gmals  should  form  the  princifml  dietary.     The  amount  of  force 

^VMiedtd  to  masticate  and  swallow  meat,  and  the  consetjuent  exhatLsHon, 

^  nare  than  counterbalance  any  benefit  to  be  derived  from  it.     The 

inoti'ids,  although  im[)Oi*tant   tissue-builders,  are   not  so   urgently 

deouuided   im  to  warrant  giving  them  in  the   sLape  of  meat  that 

sniat  be  chewed  and  swallowed.      Proteids   that   admit  r>f   being 

giYBn  in  liiiuid  form  fulfil  every  requisite.     Careful  diet  lists  should 

hm  pniparedt  and  the  form  of  foml  changetl  with  sufficient  fre<piency 

^- to  pcvieiit  the  [patient  from  tiring  of  it.     It  is  a  mist^ike  to  Ci>n8ider 

^■that  a  larger  amount  of  ftx^l  than  is  necessary  to  keep   u[i  the 

^H|jttltitl*S  weight  is  of  any  considerable  l>enefit.     It  is  found  neces- 

^m^  to  lemore  breailstuffs  early  from  the  dietary,  as  they  are  most 

liable  to  enter  the  glottis  and  provoke  severe  spasms  of  coughing. 

As  loaii  as  swalhiwing  liecivmes  es|>ecially  difficult,  resort  must  be 

had  to  the  feeding-tnl>e.     The  diminiahed  sensibility  of  the  palate 

and  vault  of  the  pharynx  which  these  patients  have  in  the  latter  half 
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of  tlie  diseaBe  contributes  to  the  ease  and  comfort  with  which  tha. 

tube  IH  piiHsed,  aud  it  eanuot  1>e  too  strongly  emphasized  that  tliia" 
method  of  feeding  should  not  he  left  until  the  patient  is  alMolutelr 
incapable  of  making  voluntary  deghititorj  e£forts.  This  mode 
feediug  may  often  be  supplemented  l>y  limited  i*ectal  alimentation. 
As  a  rule  all  forms  of  uleoholie  drinks  are  harmfid  in  this  disease. 
Their  ingestion  tends  not  alone  to  make  the  iiatient  more  uneornfoii- 
nh\e  by  contributing  to  palpitation  of  the  heart,  flushings,  etc.,  but 
they  have  a  depressing  after-eflfect  which  is  materially  bail.  Anj 
beneficial  influence  they  have  to  stimulate  the  nutrition  is  more  than 
re])laced  by  any  reliable  non-alcoholic  malt  extract.  Tlie  same  may 
\m  said  of  tea  and  coflfee;  co<;'oa,  however,  is  a  nutriment  <if  rwd  value. 
The  patient  sliouki  be  prevented  from  using  his  voice  with  the  same 
scrupulousness  as  in  pneumooia.  The  earl}^  formation  of  the  habit 
of  commuuicating  desires  and  thoughts  grai)hically  can  only  l>e  ad- 
vantageous, and  is  to  be  commended.  Futile  efforts  to  tlislodi 
ftxid  that  gets  between  the  cheeks  mu\  teetli,  by  the  tongue,  and  alt 
such  unnecessary  movements,  are  to  lie  deiJi'eeated. 

The  two  therapeutic  measures  which  can  be  made  use  of  by  the 
Ijhysician,  with  the  best  prospects  of  iiftWding  some  relief,  are  eletv 
tricity  and  strychnine*  Various  ways  ot  ai>plying  the  former  have. 
lieen  adoptt?d,  Pei-sonally  I  l>elieve  that  any  benefit  to  be  derived 
from  this  j>rocedure  is  obtained  thnnigh  its  preservative  influence  on 
the  degenerating  muscles  and  not  in  any  way  on  the  degenerativi 
process  in  the  oblongata  itself.  Therefore  passing  the  galTanic  cmr»i 
rent  from  one  mastoid  ]>ri>cess  to  another,  or  giilvanization  of  tha 
upjjer  vertebral  column,  cannot  l>e  advocated.  The  use  of  the  con- 
stant current  to  cause  mild  contraction  in  the  face,  tongue,  li^jis,  and 
pharyngeal  muscles,  and  over  the  pomum  Adami  to  cause  a  slight 
activity  of  the  swallowing  musculature,  for  a  few  minutes  each  day  is 
mlvisable.  The  patient's  comfort  and  wellbeing  are  frecjuently  eoii< 
tributeil  to  by  a  modenite  amount  of  faradization  juid  unissage  (4  tlie 
extremities.  Although  the  beneficial  effects  of  strychnine  are  never 
so  ajiparent  in  this  disease  as  they  are  occa«ionally  in  its  aualogue^ 
|)rogressive  muscular  atrophy  of  spinal  origin,  yet  it  is  tlie  most 
satisfactory  vascular  jtntl  muscular  tonic  for  use  in  bulbar  iiaralysis. 
It  sh(juld  not  be  given  hypoilenuically.  The  use  of  iodide  of  pota^ 
lium,  mercury,  and  salicylates  with  the  idea  of  specific  and  alteriitive 
Puction  is  a  falhicy.  Unless  n  history  of  comparatively  recent  syphilis 
or  rheumatism  can  l>e  obtained,  or  unless  there  are  other  reasons  for 
suspecting  these  <liseases,  such  drugs  are  harmfuL  Nitrate  of  silver^ 
phosj>hate  of  zinc,  ergot,  etc*,  have  been  used  extensively,  but  they 
cannot  Ije  recommended. 
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Aside  from  ateadyiDg  the  nutritive  balance  by  restoratives  and 
Aids  to  digestion,  and  guarding  the  patient  against  factors  that  pro- 
dmseexK  :      I'^ssion,  the  treatment  is  symptomatic    Drool- 

taKlsbu  a^nced  by  btflladouna  and  its  albiloid;    it  is 

bat  cDiiibate<l  by  absolute  quiet  of  the  x>&tient. 

If  pnxalysis  of  the  vocal  cords,  or  the  entrance  of  foreign  nuh- 
ulanoe  into  the  respiratory  ])assageSf  makes  sutfocation   iuiiuinent, 

*  tihotild  not  hesit^ite  to  perform  tracheotomy. 

Primary  Vascular  Lesions  of  the  Oblongata. 

The  blood-vessels  of  the  medulla  oblongata  are  less  frecjuently  ilis- 
thau  the  vessels  of  other  pai'ts  of  the  brain.  They  are,  how- 
#fer,  liotiietimes  involved  and  are  then  accompanied  by  acute  bulbar 
i^BilitciiiiB,  so  that  it  liecomes  necessary  to  consider  these  ^iffectiuus  in 
Mail*  Tlie  pftthol<»gical  processes  that  cause  acute  bulbar  i)alsy  are 
acute  inflammation,  hemorrhage,  thrombosis,  and  embolism,  the  kst 
Iwobain^     '  '  ^      nient.     Whichever  of  these  constitutes  the  le- 

fliao,  lh»     _      .  I  result  are  very  similar  and  are  to  \m  assigned 

Uii^  different  causeii,  not  so  much  from  the  character  of  the  8ym|>- 
bol  from  the  mode  of  their  onset,  from  the  prec^eding  histor.>  of 
patieni,  and  from  the  cause  and  outc*ome  of  the  disease.  Acute  in- 
fiammafciry  buTlmr  paralysis  (poliomyelitis  bulbi,  acute  bulbar  mye- 
litia)  is  llie  distinct  analogue  of  anterior  poliomyelitis,  and  the  little 
tllil  ia  laioik'n  of  it«  etiology  corresponds  most  closely  with  the  cans- 
stioa  of  the  latter  affection. 

Terjr  few  cases  in  which  the  diagnosis  has  been  corroborated  by 
rafopsj  bave  been  recorde<l.  In  such,  however,  as  well  as  in  those 
boas  t^oognitioii  is  based  on  clinical  data,  the  disease  seemed  to 
in  jcrath  and  in  early  adult  life  and  following  on  or  coincident 
some  scute  infectious  ilisease,  such  as  pneumonia,  influenza, 
di|ihtheria  (Mendel),  Alcoholism  aud  rheumatism  have  been  pre- 
ivb  by  Ltn'don,  and  lieinholtl  has  reported  a  case  of 
!ir  paralysis  in  which  acute  jjarenchymatous  inflam* 
maiioo  of  the  me^Inlla  oblongata  suiiervened. 

The  history  of  such  cjises  is  that  the  symptoms  come  ou  very 
tbnplly,  but  on  dose  invcstigati<m,  as  in  acute  poliomyelitis,  it  is 
foQiid  that  prodromal  symptoms,  such  as  oliscure  sensations  in  the 
f!i  ,   vomiting,   fluttering   sensations   in  the  c^nliac  re- 

SI.  iuahle  ff»*^Hngs  of  ikead  and  exhaustion,  precede  the 

real  bulbar  symptoms.  The  onset  is  sometimes  sudden  and  accom- 
paaietl  by  tlis  concomitants  of  acute  infectious  prcx^esses,  surli  as 
,  sluveiiQK,  aoceleration  of  the  pulse  rate^  and  fever.     These  are 
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cjuickly  followed  by  nasal  iutouatiou,  re^rgitution  of  liquid:^  UiroQgh 
thi^  nose,  increaslDg  diilioulty  of  b wallowing,  exliausting  parox^'sina 
of  t'ougliing  tlo*»  to  the  ]>jiHsagB  of  forpign  Rubstances  into  the  glottii^ 
paresis  of  the  lingual  and  buccal  niUHctilature,  weakness  of  th©  ex- 
tremities,  diffioulty  of  breathing,  attacks  of  8uffr>catinn,  tachycarflia, 
and  syncopal  att^acks.  I 

OccaHiotially  other  cranial  nerves,  such  as  the  sixth,  are  involved, ! 
and  in  one  case  the  third  was  affected.  In  a  case  re|K>rted  by  Striim» 
IKtll,  there  was  {laralysis  of  the  diai)hragni  which  leil  up  to  death* 

The  course  of  the  disease  is  a  uniformly  progreHsive  one  and  uso- 
ally  terminates  in  death  within  the  first  week.  In  the  very  acute  form 
;>bnubilatioy  of  the  mental  faculties,  and  hel>etude  which  leads  to 
>ma,  go  hand-in-haud  with  the  devehipment  of  paralytic  symptoms. 
A  subacute  or,  better,  less  acute  fonn  of  this  disease,  in  which  the  I 
patient  survives  long  enough  fnr  manifestations  of  atrophy  to  present  J 
themselves,  occasionally  occurs. 

Hopjie-Seyler  has  reported  a  csaae  of  a  girl,  fourteen  years  old, 
who  had  conmlsions  when  four  years  old,  which  [)ei*HiHted  eighl! 
days.  After  that  time  there  were  panilysis  of  face  aud  tongue,  loss  of 
sjM^ech,  ditticuHy  of  swallowing,  and  hypersecretion  of  saliva*  Th© 
extremities  wei-e  b pared.  By  the  use  of  the  faradic  current,  aud 
]>ractice  at  speaking,  the  patient  made  some  improvement.  He  thinks 
the  case  was  one  of  poliomyelitis  bulbi,  with  lesion  in  the  nuclei  of 
the  facial,  h>  i»oglo8sal,  and  sjunal  accessory  and  their  nen^es.  Mili- 
tjiting  iigainst  its  peripheral  origin  are  the  fact  that  itlmgau  with  con* 
vulsions,  its  symmetrical  extent,  and  the  alienee  of  reaction  of 
degeneration  in  the  muscles.  The  stationary  course  of  the  diseaae 
argued  against  degenerative  bullmr  paralysis. 

In  those  cases  in  which  microscopical  examination  of  the  nervous  J 
system  lias  l)een  made,  there  have  l>een  found  foci  of  inflammation 
scattered  through  the  oblongata.     These  are  surrounded  by  S|><it>*  t>f  j 
capillary  hemorrhage  and  points  of  stiftening  varying  fn^m  a  minnta  ( 
f)oint  up  to  sufficient  size  to  l^e  i*eci>gnized  by  the  naked  e\  e.     Around 
these  are  seen  areas  which  show  only  infiltration  of  leuccK-ytes;  this 
with  the  engorgement  of  the  blooil-vessels  lieing  the  earliest  or  mild- 
est evidence  of  the  pathological  jirocess.     If  the  disease  has  lieen 
very  acute  and  has  quickly  eventuated  fatally,  there  will  lie  found 
corresponding  destructive  changes  in  the  oblongata,  and  oftentimes 
in  the  pons.     These  may  be  manif«^t  by  a  real  coagulation  necrosis, 
or  a  more  advanc^l  process  still,  destmction  of  the  tissues  with  the 
formation  of  cavities.     Tlie  nerve  cells  are  swollen »  robbed  of  their 
ciintour,  and  their  processes  are  in  various  stages  of  destnietion. 
If  the  diseajae  has  xjersisted  for  a  long  time  there  may  be  foimd  ©vi* 
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[  coDtiective-tisBue  overgrowth  and  changes  in  the  gangliDuic 
Btic  of  chronit'  degeneratiou.  In  8<]jme  iGHtnuceH  the 
lesioiis  we  in  reality  Uiont!  uf  hemnrrliagk*  encephalitis,  one  form  of 
vUch  it  is. 

HaiiKirrliage  into  the  sulintanee  of  the  uWongata  is  of  exceeding 

raritj*,  and  except  for  the  bniHkneHH  of  onset,  the  rapidity  with  whicli 

the  «iriO|ilnm8  lMy?ome  mo6t  grave,  and  the  celerity  with  which  they 

\md  to  a  fatal  f>nft«-'t»  they  can  in   no  w^ay  lie  mi>re  than  Buspected 

^during  life  ii»  differing  fit  )m  throniVjiis  and  emViolism.     It  naturally 

^hecitni  under  auspices  favoring  rupture  of  vessels  in  other  parts  of 

^■^  bfmiii;    tlime  may  }h^  »ummarized  in  a  word— vascular  degeuera- 

^Hn.     A  diMcus»ion  of  the  specific  causes  of  vancuhir  degeneratitm 

need  tnit  hen^  he  attemptecL 

Thrombas  and  embolism  are  iirobably  responsible  f<»r  the  great 

najfirtty    of    sudden   or  ai>oplectiform    bulbar   attacks,  the   former 

being  of  much  more  frequent  occurrence  than  the  latter.     The  most 

|iol»it  i^ause  of  thromlx^sis  is  previous  luetic  infection  of  moderat4el\- 

i^iBfseDt  origin*  t.f/.,  ten  years.     It  naturally  therefore  is  seen  in  early 

^■littill  life.     Il  occurs  als<i  in  advanced  life  and  apart  from  syphilis  as 

^■ttie  pe«tilt  of  the  combined  effect  of  diseasetl  blood-vessels,  depraved 

^FUooil,  anil  imi»aire4l  circulation,     Thromlx^sis  is  sometimes  preceded 

and  predidiKised  to  b}*  some  infectious  disease  which  acta  to  increase 

and  tate  the  ooagulative  anteceilents  in  tlie  blood.     In  some 

rarr  t^**  it  follows  on  trauma  to  the  Imck  of  the  hetu]  and  neck 

»nd  diminution  of  the  calibre  of  the  blood  -  vessels  prcxluced  by 


Emboliam  of  the  vertebral  and  basilar  arteries  may  obstruct  the 
blood  «tti>ply  of  certain  areas  of  the  medulla  oblongata  as  may  embo- 
of  the  lat*»rah  median*  and  other  ai^ries  of  this  segment  of  the 
nervous  »>stem.  As  the  metlian  artery  is  distributed  with 
OJiigidenble  excluBiveness  to  the  nuclear  region  of  the  oblongata,  it 
blkyvB  that  a  tlm>mbus  or  eml>olus  in  this  artery  will  )je  more  likely 
I  bulbar  symptoms  than  a  similar  k^ion  in  other  vessels. 
caasatiou  of  embolism  of  the  oblongata  does  not  differ  ma- 
trom  embolism  in  other  parts  of  the  Ixxly,  The  emboli  origi- 
I  in  some  intracaixlial  inflammation  or  degeneration.  They  are  of 
arh  infrequent  occurrence  in  the  branches  of  the  vertebral  and  basilar 
tfi  the  oldongata  beeauae  of  the  anabimical  relation- 
irr.  These  arteriea  are  given  off  at  nearly  right  angles 
the  trttnka,  and  therefore  floating  masses  in  the  blood  are  not 
Ipl  to  get  out  of  the  dii-ect  current  and  into  the  small  vessels. 

The  immediate  result  of  thrombosis  and  embolism  is  the  cessation. 
Of  profomid  {lerveniion  of  function  of  the  part  or  parte  sniii>l]ed  by 
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tlie  blood-vessel  that  is  blocked  up;  the  continued  and  after-^ffi 
are  the  result  of  foei  of  Boftening  that  occur.  These  foci  may  lie  $sf 
small  that  they  can  be  detectefl  only  on  microscopical  examination  or 
so  lar^^e  as  to  involve  a  great  part  of  one  lateral  area  of  the  oblongata. 
In  specimens  in  which  one  focus  of  considerable  size  can  be  seen  with 
the  naked  eye,  the  microsco[>e  will  rt^ veal  st^vend  small  ones  alx)ut  thy 
princijial  one.  As  has  been  pointed  out  under  clironic  degeneration 
of  the  blood-vessels,  simple  arteriid  sclerosis  is  often  a  pathological 
finding  to  which  has  been  attributed  ini|>oitance  from  an  etiol(>gicjil 
stand{)oint,  the  vascular  degeneration  preventing  proj^er  nutrition, 
the  cell  processes  and  l>ody  suffer  in  consequence.  Aiierial  degenerA* 
titm  of  a  severe  and  advanced  degree  sometimes  cause-s  acute  bulbar 
symptoms  aside  from  the  presence  of  a  tlirombus.  It  does  this  either 
hy  pressure  of  its  distended  inelastic  walls  on  impr^rtant  constitu 
ents  of  the  oblongata  or  by  sudden  and  i>rofouud  nutritional  alterik 
tion. 

Symptoms. 


em-       I 


The  premonitory  symptoms  of  acute  bulbar  paralysis,  whether  it 
be  due  to  thrombus  or  to  hemorrhage,  are  dependent  on  diseased  blood- 
vessels.    Neither  of  these  conditions  can  occur,  unless   it  be  hem- 
orrhiige   from    trauma,    without    antecedent  vascular   degeneration. 
Tliese  symptoms  are  head  pressure,  imrticularly  in  the  Iwick  of  the 
IjHiMl,  indefinable  fears  and  dread,  sensation  of  stiffness  and  pain  in 
the  back  of  the  neck*  dizziness,  ringing  in  the  ears,  buzzing,  thum|H 
ing  sensations  in  the  head,  disturbed  and  unrefreshing  slumber,  loss 
of  mental  and  physical  energy,  etc.     Possibly  twitching  of  the  mus* 
cles  of  the  face  or  uncontrollable  smiling  or  grinning  may  precede  the 
attack.     For  a  few  days  immediately   preceding  the  occurrence  of 
acute  sympt-oms  the   patient  may  c*>mplain  of  various   undefinable 
anxiety  feelings.     On  the  other  hand,  premonitory  symptoms  may  be 
entirely  absent,  and  the  attack  occurs  coincidently  with  an  attack  of  1 
indigestion  or  after  some  acute  disease.     The  first  symptom  of  the ' 
attack  is  generally  dizziness  of  great  and  increasing  severity,  usually 
accomimnied  with  vomiting.     The  dizzineas  is  so  great  and  is  attendetl 
by  so  much  mental  confusion  and  inability  on  the  part  of  the  ^latieut       , 
to  orient  himself  that  he  falls  to  the  ground,  altliough  there  may  be,  at  ^M 
first,  neither  paralysis  nor  disturbance  of  consciousness.     In  sonje  ^ 
instances   a   similar  sense  of   confusion  and   dizziness   leads   very 
promptly,  even  before  the  patient  has  had  opportunity  to  sit  down 
or  call   for  aid,  to  rapidly   deej^euing  unconsciousness.     This  un- 
consciousness may  be  the  forerunner  of  dissolution  w^hich  is  her- 
alded by  failing  heart  and  pulmonary  oedema*     li  the  patient  re- 
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firom  the  apoplectic  attiick  there  will  be  more  or  less  cora- 
pwal^BSS  of  the  lips,  toD^nie,  palate*  and  laryngeal  muscles  aud 
tlia  ooirespotidiiig  symptoms  de|>endiug  upon  such  paralysis.  If  the 
ba  a  hemorrhage  and  of  mtjre  than  very  slight  extent,  there 
iy  be  panlyBis  of  the  extremities  and  a  variable  amount  of  crossed 
[Munlyjiis.  The  seat  of  the  lesion  and  its  extent  will  have 
to  do  in  determining  the  symptoms  that  persist  after  the  sh'oke 
Um^  {Hitbological  process  on  which  it  is  dependent.  If  tlie  le- 
skm  be  of  the  vessel  or  vessels  that  suiJidy  the  ventral  portlt>n  of 
tlMi  cibloiigatA  the  symptoms  that  continue  will  l>e  those  referable  to 
II10  nuclei  involved.  As  the  nuclei  there  situated  are  those  coni- 
l&oiily  disettse^l  in  Duehenne*s  paralysis,  it  follows  that  the  symit- 
complex  will  simulate  that  disease;  the  symptoms,  of  couii^e, 
p-ing  much  more  acute— that  is,  speech  will  have  a  nasal  twang, 
ttiet  and  word  formation  will  be  defective,  there  will  l>e  great  dif- 
Ity  in  swallowing  ^4th  regurgitation  of  fluids  through  tlie  nose; 
,  all  the  symptoms  of  well-marked  bull>ar  paralysis  minus  the 
[>liie  accompaniments.  Frequently  dyspncea  and  tachycardia  are 
^«eiil  even  from  the  beginning. 

In  tiome  cases  the  lesion  so  limits  itself,  [larticularly  in  tlirombosis 
&d  it;s  eoD8e(|iient  softening,  that  s<jme  one  nucleus  of  the  group  situ- 
near  the  floor  of  the  fourth  ventricle  may  be  spai-ed.  This  ia 
irtitmlarly  so  in  a  ci%»e  which  I  have  had  ftjr  a  long  time  under  ob- 
Brvatiou.  The  patient  pi^esents  a  typical  bulbar  palsy,  which  devel- 
I»ed  ttttddenly  while  convalescing  from  pneumonia,  minus  involvement 
h  '       il  ner%^e.     If  the  hemorrhagic  focus  or  area  of  throm- 

I  atiii  L ...  :-.  L  Kitic  softening  involve  the  lateral  area  of  the  oblongata, 
there  wiD  be — depending  ui^on  the  extent  and  severity  of  the  involve- 
IMqI — perversions  of  s^^nsibility  of  the  opjiosite  side  of  the  body 
all  the  way  from  slight  panesthesia  up  to  comi)lete  anjes- 
itnata*  Indeed,  these  sensory  defects  may  manifest  themselves  not 
one  in  one  trigeminal  area  and  one  side  of  the  body,  but  it  may  he 
bcHh  tiide^,  Tliis  was  so  in  a  case  of  acute  bullmr  paralysis  due 
h^noirrhage  into  the  anbetance  of  the  oblongata  recently  reported 
Similor*  Pain  sensibility  may  likewise  be  deficient.  Ataxia, 
lij  in  standing  and  in  walking,  and  impossibility  of  rapid  ori- 
imtiition  may  likewise  lie  present  if  the  lesion  be  at  all  extensive.  If 
tiicaa  ImV^r  symptoms  lie  present,  involvement  of  the  rest  if  orm  bodies 
nribrot  e  -'•■/  ^-^  them  is  prolwvble.  Difficulty  in  hearing  and  unsta- 
hh  fqiiil  point  Ui  involvement  of  the  acoustic  root  or  nucleus, 

Kd  nnroramonh  hemorrhage  or  thrombosis  in  the  oblongata  is  as- 
metaled  with  similar  lesions  in  the  iions.  In  such  cases  pontile 
^ymptoina  wUl  be  raperadded. 
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If  the  patient  does  not  succumb  to  the  stroke,  or  within  a  com- 
paratively short  i)eriod  after  it,  the  symptom  complex  of  chronic 
labio-glosso-laryngeal  paralysis  may  ensue  minus  its  progressiveness. 
If  the  lesion  has  been  a  limited  one,  considerable  retrogression  may 
follow.  The  fact  that  none  of  these  lesions  occurs  without  serious  and 
more  or  less  extensive  disease  of  the  blood-vessels  indicates  that  the 
end  is  not  far  removed. 

DUGNOSIS. 

The  diagnosis  of  sudden  bulbar  paralysis  is  in  most  cases  a  pos- 
sible one,  providing  the  patient  recovers  from  the  shock  of  the  stroke, 
particularly  if  the  symptoms  be  carefully  analyzed  and  grouped. 
The  differential  diagnosis  must,  however,  always  remain  difficult  and 
very  often  problematical.  In  thrombosis  the  symptoms  are  often 
less  brusk  in  their  onset  and  premonitory  symptoms,  such  as  ver- 
tical cephalalgia,  syncopal  attacks,  loss  of  mental  and  bodily  vigor, 
may  be  more  prominent  and  of  longer  duration  than  in  hemorrhage. 
If,  however,  the  process  of  thrombosis  occurs  rapidly  and  the  bulbar 
artery  becomes  rapidly  occluded  this  will  not  hold  good.  The  same 
may  be  said  of  embolism.  The  latter  can  only  be  suspected  when 
the  locus  from  which  it  originates  is  found.  Those  cases  which  sur- 
vive the  shock  may  develop  evidences  of  secondary  degeneration  in 
the  central  motor  neurons,  the  pyramidal  tracts,  manifested  by  con- 
tractures, exaggerated  reflexes,  etc.,  as  in  a  case  reported  by  Licht- 
heim,  and  in  one  now  under  my  own  observation. 

Course,  Prognosis,  and  Termination. 

As  has  already  been  said,  the  course  of  the  disease,  whether  it  be 
due  to  hemorrhage,  thrombus,  or  embolism,  is  generally  to  a  fatal 
termination.  The  larger  proportion  of  cases  do  not  survive  the 
original  shock,  or  if  they  do  they  succumb  with  symptoms  of  dysi)- 
noea,  cyanosis,  irregularity  of  the  pulse,  or  from  food  pneumonia 
within  the  first  week.  The  small  number  of  cases  that  pass  into  a 
more  or  less  stationary,  subacute,  or  chronic  stage  are  principally 
thc^e  due  to  thrombosis  of  luetic  origin.  It  may  become  necessary 
to  differentiate  the  cases  that  pass  into  a  subacute  stage  from  pseu- 
dobulbar palsy  of  cerebral  origin;  but  the  presence  of  mental  de- 
terioration, tlie  history  of  two  separate  attacks  of  hemiplegia,  as 
well  as  the  occurrence  of  secondary-  pyramidal  degeneration,  the  ab- 
sence of  wasting  of  the  tongue,  and  any  evidences  of  degeneration  in 
the  parts  aux)plied  by  the  last  four  cranial  nerves  such  as  "  squirm- 
ing" movements  and  fibrillary  twitchings,  speak  in  favor  of  the  lat- 
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H^^^omtttUMi.     It  sbuiild  also  be  remomlieied  tbiit  in  these  cases  the 
Pi ■  i^r 111 ^itfiiidom  pamlvzeil 

If  the  disease  assumes  a  subHcute  or  chronic  coai^se  the  prugno- 

as  regards  life  is  fairlv  gcwxl.     Reoovery  only  very  rarely  takes 

If  after  the  first  few  weeks  there  seems  to  be  a  cessatiiJU 

tlie  actirity  of   tlie  symptoms*  and  particnlarly  if  there  l>e  uo 

Alunniiig  c-anliac  or  resjiiratory  symptomsi  it  may  be  said  with  con- 

sidt^mble  safety,  and  i>artieularly  if  these  conditions  have  occnn'ed 

•fior  scmie  acnite  disease  or  the  moderately  recent  manifestations  of 

^lyfhilis,  tliat  the  prognosis  is  fairly  g<xxh     Oowcrs  says  if  at  the 

^Httd  of  a  month  there  is  uo  sign  of  improvement,  and  there  is  still  a 

ecmsidertible  degree  of  jmraiysis,   it  is  imiirobable  that  much  im- 

pnyfemeiit  will  ensue,     I  have,  however,  seen  a  c^se,  in  which  there 

oooM  be  uo  doubt  as  to  the  diagnosis,  begin  to  improve  after  the  first 

sis  inoiiths;  that  is,  there  was  no  improvement  in  the  parts  sup- 

plifd  by  tlie  neurons  which  boi*e  the  brunt  of  the  original  lesion,  viz. : 

lb©  nuclei  of  the  ninth,  tenth,  and  eleventh  nerves  aod  their  prolong- 

atiiHUit  but  the  general  condition  improved  so  that  the  patient  was  a 

cur©  to  no  one  but   himself.     The  danger  of  recurrence,  and  par- 

tiealarly  if  the  vessels  l)e  much  degenerated,  or  if  the  causes  of  the 

ori^uAl  attack  be  operative,  shoukl  always  be  borne  in  mind. 

Pathology. 

The  imthology  of  these  affections  has  already  been  referred  to 
mder  geuend  considerations.  In  the  cases  that  have  come  to 
itttoiis\\  and  there  are  now  a  considerable  wumlxtr  of  such,  there  have 
Im»d  found  the  ciistoniary  lesions  of  hemorrhage  or  ocelusiun  of  the 
VMitL  These  jjrocesses  are  fully  considered  in  the  article  on 
OerebnJ  Aiioplexy.  Tlie  seat  luid  extent  of  the  lesion  vary  in  in- 
dindoal  casee.  In  a  ca«e  rei>orted  by  Goldseheider  of  obliteration 
of  tfaa  baiiUar  artery  accomfianied  with  chronic  arachnitis  of  the 
,  of  "^  there  were  recent  changes  in  the  upj>er  interoHvary 

in  I I  ^r  tegmental  are^i*  and  in  the  acoustic  nucleus  as  well 

M  efridenc^  of  a  prenous  pynunidal  involvement  from  brain  lesiim, 

A  tt^  thological  condition  in  a  case  descril>c?d  by 

Belli..   ..      -     :^.     J  ,       uce  of  innumerable  amylaceous    bodies  all 

about  tbe  area  of  hemorrhage  in  tlie  oblongata.     A  unilateral  lesion 

may  esnse  bilateral  symptoms,  as  has  been  seen  in  several  instances, 

noteUy  io  cases  descrilied  by  Senator,  Leyden«  and  Gowers.     This 

ia  probably  dne  not  alone  to  the  intimate  connec»tion 

fnnctinnally  Iw^tween  the  contents  of  the  two  sides  of  the 

but  to  the  destruction  t»f  associatitm  fibres. 
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Treatment. 

The  treatment  at  the  time  of  the  stroke  does  not  differ  materiallj 
from  the  treatment  of  cerebral  apoplexy.  Absolute  quiet,  rest,  revul- 
sive agents  to  the  back  of  the  head  and  to  the  ends  of  the  extremities, 
and  possibly  blood-letting  are  advised.  K  the  physician  be  so  for- 
tunate as  to  find  the  patient  during  the  premonitory  stage  with  such 
symptoms  as  to  make  a  diagnosis  problematical,  it  then  behooves 
him  to  take  such  measures  as  will  o];)erate  to  lessen  the  tension  on  the 
blood-vessels  and  steady  arterial  tone.  The  careful  and  judicious  ad- 
ministration of  nitroglycerin,  the  bromides  and  iodides,  and  very 
small  doses  of  digitalis  combined  with  absolute  rest  and  a  liquid 
diet  will  best  subserve  this  purpose. 

In  every  case  in  which  there  is  a  history  of  syphilis  of  moder- 
ately recent  origin  (five  years)  or  in  which  there  are  any  manifes- 
tations of  such  infection,  it  is  absolutely  incumbent  on  the  physician 
t<)  determine  how  far  the  administration  of  iodide  of  potassium  or 
sodium  can  be  carried  without  at  the  same  time  increasing  the  coag- 
ulability of  the  blood,  an  action  which  it  is  well  known  this  drug  pos- 
sesses. It  is  well  in  all  cases,  it  is  believed,  to  combine  this  admin- 
istration with  small  doses  of  such  substances  as  are  known  to  regulate 
blood  pressure  and  with  restoratives.  If  the  patient  has. not  had 
mercurial  treatment  inunctions  should  be  given  up  to  the  point  of 
toleration.  In  the  cases  that  pass  into  the  subacute  stage  treatment 
applicable  to  the  chronic  degenerative  form  of  bulbar  paralysis  is  in- 
dicated, additional  treatment  being  directed  continually  to  overcome 
or  prevent  further  progress  of  the  vascular  degeneration. 


Associated  Neuritis  of  the  Bulbar  Nerves. 

Inflammation  of  the  cranial  nerves  that  arise  from  the  side  of  the 
oblongata,  called  associated  neuritis  of  the  bulbar  nerves,  may  occur 
individually,  or  may  be  sujieradded  to  an  extensive  wide-spread  poly- 
neuritis. It  is  an  extremely  uncommon  condition.  Cases  have 
recently  been  reported  by  Kender  and  by  Modigliano.  Disease 
of  the  glossopharyngeal  nerve  never  occurs  alone,  but  disease  of 
the  ninth,  tenth,  eleventh,  and  possibly  even  the  twelfth  may  oc- 
cur associated,  or  individually,  from  such  diseases  of  the  posterior 
fossa  and  the  membranes  covering  it  as  new  growths,  tuberculous 
and  syphilitic  new  formations,  and  from  injuries  such  as  stab  wounds 
and  infection  following  them.  Degeneration  of  these  nerve  trunks 
occurs,  to  be  sure,  in  affections  of  the  oblongata  in  which  there  is 
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disease  of  the  nuclei  of  tlie  nerve,  but  with  such  we  are  not  here  con- 
cerned, as  they  form  a  part  of  those  diseases.  The  variety  of  as- 
sociated bulbar  neui'itis  to  which  we  wish  ijarticulnrly  to  refer  is  that 
form  arising  after  some  exogenous  or  endogenous  infection,  such  as 
diphtheria,  leukaemia,  beri-beri,  etc. 

Eisenlohr  has  reiwirted  a  c-ase  in  which  the  8ymi>tonJs  of  bulbar 
paralysis  devekjped  in  the  course  of  a  leukicmia.  In  addition  t(j  tlie 
dysfjhagia  and  other  bulbar  symjitoms  there  were  double  facial  par- 
alysis, anaesthesia  in  the  distrilnition  of  the  fifth  nerve,  loss  of  the 
sense  of  smeU,  etc.  Microseopifnl  examination  showed  multiple 
hemorrhages  in  the  sheaths  ui  the  bulbar  nerves  as  well  as  extensive 
lymphoid  infiltration  into  the  nerve  tininks  themselves.  Cases  in 
which  bulbar  symptoms  have  been  superadded  to  the  symiitoms  of 
multiple  neuritis  are  sometimes  met  with.  Such  a  case  has  recently 
been  reported  by  Modigliauo.  In  this  patient  there  was  intense 
diflfuse  atrophy  with  reaction  of  degeneration,  disturbance  of  sensi- 
bility  and  severe  ataxia,  the  brunt  of  tlie  paralysis  being  in  tlie  lower 
extremities.  Bulbar  symptoms,  disturbance  of  speech,  difficulty  of 
swallowing,  inctxlrdi nation  of  the  anterior  facial  muscles,  uuwieldiness 
of  tongue  developed  later.  In  this  case  entire  recovery  resulted  in 
about  a  year. 

Although  a  favorable  outcome  of  cases  in  which  symptoms  of  in- 
volvement of  the  bulbar  nerves  supeiTeue  on  an  acute  infectious  dis- 
ease is  very  rare,  cases  terminating  in  recovery,  such  as  the  one  just 
mentioned,  are  to  lie  found  in  the  literature.  The  occurrence  of  such 
symptoms  is  of  very  bad  omen. 


Diagnosis. 

About  the  only  condition  from  which  it  is  necessary  to  diagnose 

associated  neuritis  of  the  bulbiir  nerv^es  is  acute  bulbar  [>aralysis  u( 
inllammatory  or  apoplectic  origin.  This  will  not  be  a  matter  of  diffi- 
culty if  it  be  borne  in  mind  that  the  former  occui^  almowt  invariably 
during  or  after  some  acute  infectious  disease ;  that  generally  the  bul- 
bar  nerves  are  involved,  not  aU  at  the  same  time,  but  in  succession ;  that 
freciuently  only  two  or  three  of  the  last  four  cranial  nenes  are  in- 
volved, and  that  some  important  symptoms  constituting  the  symi>tom 
complex  of  bulbar  paralysis  are  absent.  Such,  for  instance,  is  a  case  re- 
ported by  Guttmann,  The  symptoms  were  deA^ation  of  the  head  to  the 
right  and  drooping  of  the  left  shoulder,  dysartliric  and  niiHa!  speech, 
paralysis  of  the  soft  x>alate,  dysphiigiu,  dyspnoea,  ond  tachycardia, 
but  the  voice  remained  unchanged.  More  or  less  irregular  distribu- 
tion of  the  liulbar  symptoms,  combined  with  the  al>sence  of  symptoms 
lock,  and  the  early  appearance  of  reaction  of  degeneration  in  the 
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distributioE  of  the  involved  nerve  or  nerves,  will  lead  to  a  suspicioii  ol 
the  disease.     The  eoarse  of  the  disease  will  then  corroborate  or  den) 

this  suspicion. 

Treatment. 

The  general  manageraent  of  these  casea  does  not  differ  mat 
from  that  of  sudden  bulbar  paralysis.  The  same  mstructiouB  10  to 
i^est  and  feedioK  apply.  The  use  of  a  mild  eurrent  of  elecrtricitv, 
either  galvanif  or  faradie,  aod  the  aibninistmiioii  of  strychuioe  ure  k* 
be  recommended  after  the  acute  manifestations  have  niibsided* 


Secondary  Degenerative  Lesions. 

Symptoms  referable  to  involvement  of  certain  structiiral  denieitfei 
in  the  meduOa  oblongata  occur  with  several  diseases,  particularly 
with  (^0  dissemiuated  sclerosis,  {l*}  tabes  dorsalis,  (c)  syringo- 
myelia, and  (d)  aniyotro|>hic  latt?ral  sclerosis.  These  symptoBis* 
which  do  not  constitute  a  clinical  entity,  are  treated  of  under  their 
several  heaAlings,  aud  need  only  be  mentioned  here. 

If  one  or  more  islets  of  Hclerotiq  tissue,  fonuiug  a  part  of  multiple 
sclerosis,  develoi>  in  the  oblongata  there  may  be,  ilepending  ujkid 
their  location  aud  extent,  disturlMiuce  of  nuistication  and  deglutitioti* 
trembling  of  the  tongue  and  lips  in  ftdditiou  to  the  Hj>eech  distarbaooe 
characteristic  of  the  disease.  Two  symptoms  not  cousidenHl  essential 
to  the  sym|itomatology  of  ordinary  degenerative  bulbar  paralysis 
have  also  l>een  found,  namely,  glycosuria,  supposetl  to  l>e  defieodent 
upon  the  existence  of  a  sclerotic  patch  near  the  floor  of  the  fourth 
ventricle,  and  polyuria. 

The  bulbar  symptoms  of  tal>e«  are  most  frequently  referable  to  the 
larynx  and  to  a  perversion  of  function  of  the  trigeminal  and  the  glo«^> 
pharyngeal-vagus  nerves.  Aside  from  the  occurrence  of  so-calle*l 
laryngeal  crises,  they  aj-e  manifest  priucii>ally  by  disturbance  of  vix-al- 
i};atic)n  and  of  swallowing,  tachycardia,  and  laryngeal  [mralysis,  i>ar- 
ticularly  paralysis  of  the  posterior  cricoaryt-f*noid  muscle.  Altemtion 
may  take  place  in  the  ninth,  tenth,  and  eleventh  nerves,  ]x>88ibly  also 
in  individual  nuclei,  and  when  such  is  the  case  symptoms  referaVile  to 
disease  of  these  structures  will  \m  present  singly  or  collectively;  such 
cases  are  uncoinraon,  but  striking  examples  have  recently  lieen  report^nl 
by  Howanl,  Charcot,  and  Chvostek.  The  symptom  denoting  involve- 
ment of  the  hypoglossal  nucleus  is  hemiatrophy  of  the  tongue.  In 
some  cases  of  tal)es  w^itli  involvement  of  the  tongue  there  is  found  a 
degeneration  of  the  terminal  branches  of  the  hypoglossal  nerve  in  the 
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MaociAietl  with  a  peculiar  iiiterfibrillary  fatty  degeueratioii  of 
tJn^  mimenliittire  of  the  atrophic  ^ide  of  the  tongue. 

Bttlbar  svmptoiufl  are  more  common  in  syringomyelia  than  in 
IThey  are  dependent  fur  their  ex^cuiTence  u|»on  dihitxition  o{ 
loentral  eanal  juid  of  the  fourth  ventricle  higher  up.  The  symp- 
wiU  ili^fM^ud  upon  the  i*athoh3gical  process,  ie,,  whether  it  be  a 
itiosijiora  myelitic  form,  and  upon  tiie  extent  of  the  lesion.  In 
cases  the  bulbar  aymjitom  complex  which  develops  is  very 
to  that  of  degenerative  bulbar  paralysis  except  that  the  evolu- 
I  ol  Ibe  symptoms  seems  to  \ye  more  precocious  and  striking.  In 
otlier  casM  involvement  of  only  one  or  two  of  the  lower  cranial  nerves 
ham  been  present :  in  such  eases  there  will  l^e  trouble  of  deglutition, 
perf^anaou  of  the  sense  of  taste,  disturbance  of  phonation,  hemi- 
itioijliy  of  the  tongue,  etc* 

BuIlMur  symptoms  are  common  in  amyotrophic  sclerosis,  either 
m  a  pari  of  the  disease  or  as  terminal  symptoms,  and  they  will  be 
cmaiclered  under  the  description  of  tliat  disease. 


Tumors  of  the  Oblongata. 

I  of  the  oblongata,  whether  they  l>e  glioma,  sarcoma,  gumma, 

i_or  tobercJe,  are  of  rare*x!currence.     Glioma  is  pnjbuhly  the  most  fre- 

igeal  mfoplaism  of  the  oblongata.     I  have  l>een  able  to  tiud  nine  c^iaps 

latous  formation  limited  to  the  medulla  oblongatii  in  the  lit- 

Tlie  symptoms  which  they  pnxluce  dejwnd  ujMin  their  loca- 

i  in  the  medulla,  the  amount  of  destniction  they  cause,  and  some- 

vhal  oo  their  size.     No  detailed  description  to  fit   every  case  can 

^Uiemfore  he  given.     To  show  tlie  extent  t^j  which  a  tumor  may  occur 

thill  aretii,  without  giving  rise  to  alarming  symptoms,  the  following 

may  be  mentioned : 

A  young  man  prenou^ly  healthy  ciimi>]aiyed  eight  moutlis  liefore 
kill  (li^th  fif  sensation  of  numbness  in  the  tinge ii^  of  the  left  hand  which 
nxm  exti^uded  to  the  whole  upi>er  extremity.  Later  a  similar  sensa- 
\  felt  in  the  left  lower  extremity.  Aside  from  this  there  were  no 
IS  and  he  continued  at  his  work.  Two  months  l)efore  his  death 
**«l  of  a  feeling  of  distention  in  the  left  side  of  the  head  with 
bulging  sensation  on  the  same  side  of  the  neck.  At  no 
**re  %4»nuting,  vertigo,  headache,  psiralysis,  convulsions,  or 
f  focal  lesion,  Strengtli  in  tlie  left  half  of  the  body  had 
Ily  getting  les^s.  Two  weeks  l>efore  his  deatli,  in  addition 
't;oms  just  mentioned,  all  that  could  l>e  made  out  was  loss 
•  in  the  left  side  of  the  body,  accompanied  by  an  increase 
/  reflexf'.H,  ataxia  of  the  left  hand,  and  universal  analgenia, 
imal  and  tactile  sensibility  was  preserved;  tachycardia  and  a 
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tendency  to  filling  up  of  the  liingH,  which  geeiiied  to  be  periodic,  were 
the  termioal  symptoms.  The  patient  was  np  and  abtnit  the  wan! 
until  a  few  days  preeeding  hi«  death,  when  high  temperature  (1U5  }, 
tachycardia,  and  increasing  pulmonary  oedema  quickly  developed  and 
terminated  his  existence.  The  grov^H^h  %vas  nl  a  gliomatcnts  nature 
which  uHurped  the  entire  ceutral  part  of  the  oblongatji,  leaWng  only 
a  thin  mantle  of  nervous  aubst>anee.  It  ext-ended  from  ne^r  the  pont**- 
bulbar  junction,  caudail  as  far  as  the  junction  of  the  oblongata  with 
the  cervical  cjord. 

In  other  cases  the  symptoms  have  been  those  of  snijerif>r  and  in- 
ferior ophthalmoplegia  with  paralysis  of  the  extremities.  It  is  ud- 
necessary  to  say  tliat  the  course  of  the  disease  is  |*rf>gre88ive,  it» 
termination  fatal,  and  that  all  forms  of  treatment  are  usele^.  A  pos- 
sible exception  njay  bo  syphiloma. 

Abscess  of  the  Oblongata. 

Rare  as  are  tumors,  abscess  of  the  oblongata  is  rareV  still,  the 
only  serviceable  observations  being  two  canes  *jf  Eiseulohr,  The  in- 
frequency  of  the  disease  and  the  bizarre  modes  of  development  make 
a  diagnosis  of  this  condition  at  the  present  time  impossible. 

In  the  fii"st  ctase  reported  by  Eisenh>hr  sympt*3ms  of  left-sided 
hemiplegia  and  loss  of  sensibility  in  the  left  forearm  develo]H?d  while 
the  patient  was  under  treatment  for  left-sided  purulent  pleuritia.  In 
a  very  short  time  the  right  side  became  paretic,  associate^l  with 
paralysis  of  the  abdominal  muscles.  This  was  quickly  followed  by 
death  preceded  by  increiising  dyspnoea*  In  the  second  case  the  ab- 
scess of  the  nblongatii  develoi>ed  secondarily  to,  or  as  a  complication 
of,  cerebrosinnal  meningitis.  In  this  case  it  was  impossible  to  separ- 
ate the  symptoms  due  to  the  complication  from  those  dependent  on 
the  original  disease.  Cultures  made  in  both  cjises  showed  a  strepto- 
coccus infection  in  the  tii-st,  and  a  mixed  infection  in  the  second  cas**. 
Anatomically  the  pathological  proce^^s  in  both  was  very  extenai^^e 
and  destructive. 


Progressive  Biilbar  Paralysis  (Infantile  and  Familiary). 

Within  the  [j^ist  few  yeiirs  a  number  of  cases  of  bulbar  paralysis 
occurring  in  infancy  associated  with  or  apart  from  other  defects  in 
the  nervous  system  has  been  reported.  In  almost  every  one  of  these 
cases  there  has  existed  proof  to  show  that  the  disease  was  heredi* 
tary  and  familiary.  Such  cases  have  l>een  descrilied  by  Hofmann« 
Bemaki  Fazio,  Charcot,  Londe,  and  »»tliers.  Sufficient  is  not  yet 
known  of  the  disease  to  nmke  any  couMiderable  description  warrant- 
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I  ^le.  It  has  been  written  of  tinder  the  abo^^e  headiug,  especially  by 
I  Mi  the  suggestion  of  Charcot.  WTiether  or  not  future  ex  peri- 
!  will  justify  such  nupposition  remains  ti>  be  seen.  Progressive 
Ibar  i^hIsv  of  this  tyf>e  is  supposed  to  l>e  aujilogous  to  other  famili- 
ftry  and  hereditary  diseases,  a  class  which  experience  goes  to  prove  is 
iy  increasing.  Tljese  cases  have  heretofore  been  reiwrted  as 
Ions  ty|>es  of  dystrophy,  particularly  of  the  facio-8capulc»- 
himiefml  type,  and  as  cases  going  to  show  that  chronic  degenerative 
buIlMir  paralysis  may  occur  during  infancy. 

The  dis€iase  as  it  presents  itself  in  these  patients  does  not  differ 

markeclly  as  to  justify  separate  descriptiou.     It  would  seem  to  be 

<1,  from  a  symptomatic  point  of  view,  by  the  partirii>atioD 

^of  themperior  facial  musculature  in  the  piiralysift;  but,  as  has  lieeu 

pmiitod  out  in  discnuasiug  chronic  bulbar  paralysis,  this  symi^tom  has 

been  cun  11  y  noted  in  the  latter  disease,  particularly  by  Reniak. 

[This  jki  Hon  of  the  upper  facial  musculature  is  partieuhirly 

^noticed in  the  cases  of  familiary  bulbar  [paralysis  detected  in  iufancy. 

Londe  has  pointed  out,  familiary  bulbar  paralysis  in  the  adult 

aid  seem  Uy  he  unattended  with  involvement  of  the  upper  facial, 

[  mnd  has  tlie  unusual  complication  of  muscular  atrophy  esjjecially  of 

the  JDUsdes  of  the  neck.     In  one  case  reported  by  Loude  there  was 

fAnltflis  of  the  u[»i>er  facial  with  paralysis  of  tlie  levator  palpebral 

[supenoris  without  external  ophthalmoplegia, 

Afl  in  cirdinary  chronic  degenerative  bulbar  paralysis,  the  proguo- 
10  fatal,  and  the  cfuirse  of  the  disejise  in  odIv  slightly  ameliorated 
by  treatment.     It  is  a  well-kuown  fact  that  ai^fjuired  diseases  run  a 
i  more  rapid  courae  than  inherite<l,  and  especially  acquired  dis- 
of  the  nervous  system.     Under  the  use  of  electricity  a  tempo- 
rary iaiprovement  in  some  of  the  symptoms  has  l>een  reported.     The 
pi^Qgiioeis  is  generally  directly  proportioned  to  the  intensity  of  the 
leaoc  and  the  state  of  nutritiou  at  the  onset  of  the  symptoms. 
It  should  be  noted  in  this  connection  that  a  form  of  cerebral  glossr*- 
lliharycv     ^  ^  '  1  paralysis  oc^jurs  in  infancy,  and  it  is  very  important 
*  to  aopar  >ai  the  above-ilescribed  condition.     This  is  not  usually 

a  mmttar  of  great  difficulty,  for  these  cases  are  associated  with  such 
.Badsed  cerebral  defects,  porencephaly  and  micrt>gyria,  as  to  pre- 
tbe  ccmtinuanoe  of  life  for  any  considerabk*  peritnl,  although 
I  am  not  unmindful  that  Oppenheim  has  reported  a  cme  that  lived 
till  the  ivii  '  '*  f  year.  Defect  of  the  cortical  substance  in  the 
ricinity  nf  i  inil  convolutions,  especially  of  their  inferior  third 

)  and  rrf  ihi^  mnghhfmng  portion  of  the  cortex,  has  in  a  number  of  in- 
latancen  pn^'        ^      .t  alone  raanifpstJitions  of  rliplegia,  but  the  typical 
avmototoarr  .r  dtse^ase.     It  is  well  known  that  a  form  of  oer^ 
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hvtil  diplegia  is  familiAry,  and  caseB  of  cerebral  defect  with  indlmr 
flyraptoms  demand  examinatioa  in  reference  to  this  point.  It  is  on- 
necessary  to  say  that  these  cases  are  examples  of  cerebral  i»seudc»l>ul- 
bar  paralysis. 


Asthenic  Bulbar  Paralysis. 
(Bulbar  Paralysis  Without  Anatomical  Foundation.) 

Such  is  the  name  which  must  be  given,  temporarily  at  least,  to  ai 
class  of  caaes  in  whicli  the  sym]>tumB  in  thoir  entirt^ty  resemble  very 
closely  chronic  degenerative  bulbar  palsy,  and  in  which  after  death 
(the  termination  to  which  they  eventually  lead)  examination  of  the 
neurons,  as  well  as  (»f  the  other  systems  of  the  Ixjdy,  fails  to  reveal  any 
striking  dejiartures  from  the  normal.     The  cases  of  bullmr  jjaralysia 
which  temled  towards  recovery  or  yK^ritHls  of  long  remission  de8crit»e<l 
by  Erb  probably  were  of  this  class,  but  a  case  descHbed  by  Wilks  ta  i 
the  first  in  whii*h  the  aljsence  of  anatomical  lesion  was  demonstrated,  i 
Although  the  nervous  system  in  the  jiatieut  reported  by  Wilks 
carefully  investigated,  the  case  was  not  ratetl  very  ccmvin^nng.     It  vtna] 
not  until  careful  examination  of  the  entire  central  nervous  sysfeni, 
as  well  Its  of  the  nuist'les  antl  perii)heral  nerves  of  the  parts  involviMl, 
iu  crises  reiK)rted  by   Upix^nheim,  Eisenl*)lir,  Hoppe,  Shaw,  GoUl- 
tiam,  and  others,  showe<l  the  absence  of  anatomicjil  chang*^s  tm  wliicli 
the  symptoms  could  l>e  dependent  that  the  symptom  complex  was 
established  as  a  disease  entity. 

Cases  analogous  to  this  affection,  eseei>t  that  the  symptoms  pred- 
icate a  much  more  extensive  involvement  of  the  nervous  system,  have 
lieen  reported  by  Dreschfehl,  Goklflani,  and  others,  in  which  no  leaiou 
of  the  nervous  system  to  account  for  the  symjjtt^nm  has  been  fonud 
on  microscopical  examination.  In  some  cases  the  symptoms  are 
thiwe  c<unmon  to  polioencejihalomyelitis,  while  in  others  they  jtre 
those  of  combined  sujierior  and  inferior  fM>litM^ncephaHtis«  In 
Dreschfeld's  case  the  symptoms  came  on  with  double  i)tosiB  which 
disapfjeared  aftt^r  a  sliort  time.  Six  montlis  later  a  rt>cum*nc«  of  Ui^^ 
[)tosis,  diplopia,  bulbar  symptoms,  weakness  of  the  arms,  and  beforal 
hmg  paralysis  oi  all  the  cranial  nerves  and  upi)er  cervicnl  Derrea  I 
occurred.  Some  of  the  affected  muscles  undem^ent  atrophy,  but  elec- 
trical irritidiility  remained  normal  and  there  were  no  sensory  disturb- 
ance's. The  usual  amount  of  siM^eulatiou  has  been  indulgeil  in  con- 
cerning the  nature  of  the  lesion  in  these  cases,  the  pre|Hmd<»rani»e  of 
opinion  being  that  some  chnmic  encepLalitic  process  as  yet  undtv 
t^^table  by  our  microscopical  technic  is  at  the  Ixittom  of  them. 
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Am  Uiere  are  less  than  a  half-score  cases  od  record  in  wliicb  i>(>Ht- 
examinations  have  been  carefully  made,  it  is  natural   that 
pniaeh  concerning  the  nature  and  courflo  of  the  disease  is  still  mi- 


Symptoms. 


eleaaii] 


symptoms  usually  develop  slowly.  The  patient  may  have 
iptain^d  for  an  iDdefinite  time  of  easily  iudiioed  fatijsnie  and  a  feel- 
:  of  complete  exhaustion  after  comparatively  slight  efforts.  The 
dttvelopment  of  the  symptoms,  however,  may  be  rapid  aud  the  inteu- 
ctlQr  of  the  diseiise  reach  it%  height  within  a  few  weeks,  Fre^iuently 
tlie  ftnt  symptom  to  give  the  jmtient  any  eoocern  is  a  jjtosis  of  one  or 
buUs  aides*  The  ptr»sis  may  appear  first  on  one  side,  then  disappear, 
ami  the  other  lid  become  affected,  (jr  it  may  oceiu'  on  both  sides 
siflmHaneously  and  be  associated  with  paresis  of  some  muscle  or  mus- 
cles supplied  by  the  oculomotor  nerve»  such  as  the  internal  or  the  su- 
'  fectQS.  Following  this,  or  going  lipfore,  there  occur  wealtnoss 
nmscles  of  mastication,  paresis  of  the  lower  part  of  the  face, 
in  articulation  and  in  vocalization,  which  is  associated  with 
erf  the  abthictors  and  adductors  of  the  ^  ocal  cords ;  the  voice 
nasal  and  continuous  effi>rts  at  speech  are  very  exhausting 
sod  qaicUy  incapacitate  the  patient  for  further  indulgence.  The  lips 
mre  ttDwiddyt  there  may  or  may  not  Ite  paresis  of  the  tongue  (in  fact, 
the  tongue  is  not  infrequently  si^ared),  swallowing  is  difficult  or  im- 
poiirililr.  fluids  regurgitate,  the  soft  palate  is  lax  and  responds  very 
ly  to  mecdianical  irritation.  Weakness  with  a  feeling  of  ex- 
in  the  trunk  and  extremities,  true  amyosthenia  ot  all  the 
'parts  of  the  bcxly,  develops  symmetrically,  simidtaneously  with 
or  after  the  bullmr  symptoms.  In  excej^tional  cases  the  weakuKSs 
^aiaiitfeBls  itself  first  in  the  arms,  extends  to  the  legs,  and  eventually 
liows  itRell  in  the  cranial  nerves.  As  the  disease  progresses,  and  this 
►  with  considerable  ra^iidity,  r€*spiratory  and  cardiacs  symp- 
ly  become  x^^ry  distressing  and  forrRhadow  dissolution. 
In  oootraat  to  true  bulbar  palsy,  the  muscles  preserve  their  normal 
or  at  least  tliere  is  no  degenerative  atrophy ;  electrical  irrita- 
m  preserved,  but  frequently  quickly  exhaust-ed  after  brief  exci- 
i«>ii»  and  irritability  does  not  then  recur  until  after  considerable 
Tlieffe  are  no  fibrillary  tw itchings  of  the  muscles  of  the  face  and 
ittes  and  the  deep  reflexes  are  present,  but,  like  the  electrical 
trrilabiUty  of  the  muscles*  their  excital>ility  is  quickly  exhausted  nnd 
raeoveted  only  after  n*st.  Tliei*p  are  no  diHturbuncfs  of  sensibility, 
objective   or  subjei^tive;    the  8]»ecial   senses   are   unaffected, 
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although  I  have  noticed  in  a  ease  which  has  been  for  a  long  time  under 
continual  ohservation  that  these  sb  well  as  the  other  jiarts  of  the  bod  j 
are  fatigued  readily.  Digestion  is  usually  somewhat  impaired  and 
normal  intestinal  action  seems  to  be  haoilicaiiped  by  lack  of  suificient 
muscular  tone.  There  is  no  drooling,  and  the  sphincters  are  iDtaet; 
the  psychical  faculties  are  not  impaired.  Although  the  course  of  tlie 
diseiise  may  l>e  a  somewhat  etrntinuous  and  rapid  one,  it  is  fretiuently 
characterized  bv  periods  of  remissiou,  more  rai'ely  of  iuterminBion, 
during  which  time  thorn  is  an  entire  cessation  of  active  sympt^ims^ 
Init  the  patient  proliably  never  regains  com[>lete  liealth  and  strength. 
This  i>eriod  ma\^  last  for  an  indefinite  time;  indeed  it  is  said  by  some 
writers  that  the  disease  may  terminate  in  recovery.  ^Fliis  latter  would 
seem  possible  in  those  cases  occurring  in  youths  who,  before  tlieir  ill- 
ness, were  strong  and  healthy.  The  shortest  duration  of  the  disease  I 
is  six  mouths;  the  longest,  aside  from  those  cases  in  which  the  synifH  | 
toms  are  so  very  slight  as  not  to  l»e  considered,  six  yeaix. 

Nothing  is  known  of  the  causation  of  the  disease.     Of  the  cases  j 
reported  the  majority  have  been  under  the  age  iif  thirt\ .     It  has  l>eea  , 
observed  in  a  case  of  profound  chlorosis.     The  possibility  that  it  is 
dei)endent  upon  a  chronic  intoxication  of  endogenous  or  |>o6eibly  of 
exogenous  origin    has  been  suggested*  but  the  course    of  the  dis- 
ease  does  not  lend  itself  t<j  this  view.     Such  is  evidently  the  i«lea  of 
Jolly,  who  has  described  cases  which  apparently  l>elong  in  this  cate*j 
gory  under  the  cuml>ersome  but  expressive  title  of  myasthenia  gravis 
l>8eudoparHlytic4i.     Ln  Jolly *s  two  cases  the  bulbar  symiitoms,  id* 
though  present,  did  not  predominate  over  the  universal  myasthenia;  j 
but  essentially  his  eases  coincide  with  those  just  describeil.  for,  as 
has  already  been  said,  in  this  disease  it  would  seem  that  in  some  , 
case^   the  eye  muscles,  in  others  the  muscles  supplied  by   nerves  | 
arising  from  the  oblongata,  while  in  others  the  musclee  of  the  iraok 
and  extremities,  bear  the  brunt  of  the  affection. 


BUONOSIB. 

It  is  necessary  to  differentiate  this  symptom  complex  from  the 
aj>oplei*tic  form  of  bulbar  palsy,  from  chninic  degenerative  bulbar 
paralysis  (Duchenne's  tyi^e),  and  from  cerebral  pseudobullMir  palsy. 
Although  it  is  a  comparatively  easy  matter  tij  make  the  diagnosis 
theoretically  l)etween  organic  and  non-organic  bullmr  paralysis,  in 
reality  it  is  very  difficult,  and  the  difignosis  of  the  hitter  can  only  be 
strongly  suspected  during  life,  at  least  it  cannot  l>e  made  with  absolute 
positiveness.  If  it  be  borne  in  mind  that  in  the  latter  disease  there 
are  absence  of  sensory  8ymi>toms,  particularly  almence  of  disturl 
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muscular  sense,  absence  of  true  degenerative  utrophj  aod  true  reac*- 
n  of  degeneration^  absence  of  lil>rillar>'  twitehings  and  the  involve- 
nent  of  the  third  nerve ;  that  oftentimes  the  upper  and  lower  facial 
uid  the  motor  branch  of  the  fifth  nerve  are  involved,  that  the  twelfth 
nerve  is  frequently  spared,  and  that  there  is  a  tendency  to  cessation 
and  intermittency  of  the  sympt^jmn,  the  diagnosis  of  asthenic  biin>ar 
paralysis  will  at  least  be  suggested*  The  course  of  the  disease  must 
Ibeii  be  studied,  to  substantiate  it. 

The  differential  diagnosis  fi-om  cerebral  pseudobulbar  i^aralysis 
niosl  always  remain  a  difficult  one,  as  in  both  tliere  is  aljsence  of  atro- 
|ihy  in  the  paretic  muscles,  and  in  both  the  symptom  complex  may 
be  €»ilj  atypically  that  of  bulbar  paralysis.  Cases  in  which  there  is 
a  liififcary  of  one  or  more  attacks  of  hemiplegia,  it  matters  not  how 
sq^entire  other  symptoms  may  be,  cannot  I>e  admitted  into  this  cate- 
gony.  It  is  for  this  reason  that  a  recent  case  of  Senator's  cannot  be 
oottddered  as  belonging  to  this  group.  The  differential  diagnosis 
afiimciated  neuritis  of  the  bulbar  nerves  will  rarely  have  to  be 
.     The  possibility  of  hysteria  must  sometimes  be  considered. 


TfiEATMSNT. 


^Pftte  and  absolute  rest  to  all  parts  of  the  body,  the  eyes,  the 
the  throat,  and  the  exti-emities,  is  the  most  irajjortant  factor. 
jtMSiOfmtives  and  the  careful  and  judicious  use  of  measures  to  stimulate 
bodfly  nutrition,  at  the  same  time  taking  every  precJiution  to  prevent 
Ufinaoeasary  expenditure  of  energy  and  bodily  waste,  will  be  attended 
wilk  the  best  results.  Artificial  feeding  by  means  of  the  stomach 
^^lube  slsoold  not  be  resorted  to,  as  the  movements  of  regurgitation  pro- 
^Bdaoed  by  the  pfwaaga  of  the  tube  are  more  exhausting  to  the  patient 
^Hlhftll  is  tbenctof  fiwaliovving  artificially  masticated  and  liquid  food. 
^vOppenheiJii  vbtds  against  the  use  of  electricity  for  the  purpose  of 
causing  musicular  contniction,  but  recommends  central  galvanizatioiL 
Tha  finrrfnlnnnn  of  tJie  latter  has  been  corroborated  by  Goldflam,  who 
r>|KMrte  tbd  recovery  of  four  cases.  Jolly  mentions  the  possibility 
thst  Teratrine  used  with  extreme  caution  may  \ye  of  some  efficacy. 

H  it  be  borne  in  mind  that  in  this  disease  all  the  volimtary  mus- 
dts,  and  especially  the  oblongata  musculature  are  in  such  a  state  that 
sliglil  stimulation  soon  exiiausts  them,  it  will  not  be  necessary  to  warn 
against  ths  incautious  use  of  strychnine*  galvanism,  and  massage,  the 
three  most  available  muscular  tonics.  All  of  these  may  be  employed 
intolUgence  ilirects  tlieir  use.  Strychnine  should  be  given  in  ex- 
trpmi^ly  small  doses,  its  effects  being  carefully  watched,  and  the  moment 
1  produces  any  feeling  comparable  to  fatigue  or  exhaustion  after  its 
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plijsiological  effects  have  worn  off  the  dose  should  be  materially  di- 
luiuinhed.  Massage  and  galvanic  elet'trieity  may,  I  believe,  l>e  uned 
to  advantage  if  suffieieut  care  and  attention  be  given  to  their  appli- 
cation, and  if  they  be  given  in  sufficiently  small  dosage. 
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tendency  to  filling  up  of  the  lung»»  which  seemed  to  be  |>eriodic, 
the  terminal  aymfjtoma.  The  imtient  was  up  and  about  the  war 
iiotil  a  few  daye  preceding  lim  death,  when  high  temperature  (lUD  ), ' 
tachycardia,  and  increasing  pulnjonary  (jedoma  qaiekly  developed  and 
terminated  his  existence.  The  growtli  was  of  a  gliomatoiw  nature 
which  nHiirpetl  the  entire  central  part  of  the  rjblon^^ata,  hmving  only 
a  thin  mantle  of  nervous  subfita nee.  It  extended  from  near  the  poDt*>- 
l>ulbar  junction,  caudad  aa  fai*  as  the  junction  of  the  oblongata  with 
the  cervical  cortl 

111  other  caseB  the  symptoms  have  been  those  of  superior  and  in- 
ferior ophthabnoplegia  with  pandysis  of  the  extremities.  It  is  un- 
necessary til  say  that  the  course  of  the  disease  is  prtigressive,  itol 
terrainatioM  fatal,  and  that  all  forms  of  treatment  are  useless.     A 

sible  exception  may  be  hyphiloma. 


Abscess  of  the  Oblongata. 

Rare  as  are  tumors,  abscess  of  the  oblongata  is  rarer  still,  tlie 
only  serviceable  observations  being  two  cases  of  Eisenltdir.  The  in- 
frequency  of  the  disease  and  the  bizarre  moiles  of  development  make 
a  diagnosis  of  this  condition  at  the  present  time  impossible. 

In  the  first  case  refMirted  by  Eisenlohr  symptoms  of  left-sided^H 
hemiplegia  and  loss  of  sensibiHty  in  the  left  forearm  developer!  while ^1 
the  patient  was  under  treatment  for  left-sided  purulent  pleuritts.     In 
a  very  short  time  the   right  side  became  paretic,  associattnl   with 
paralysis  of  the  alHlominal  muscles.     This  was  quickly  followed  h\ 
death  i>receded  by  increasing  dyspna*a.     In  the  second  case  the  ab- 
scess of  the  oblongatii  develojied  secondarily  to,  or  as  a  coniplicAtio: 
of,  cerebrospinal  meningitis.     In  this  case  it  was  impossible  to  se{iar- 
ate  the  symptoms  due  to  the  complication  from  those  dei>endent  on 
the  original  disease,     Cultures  made  in  both  cases  showed  a  strepto- 
coccus infection  in  the  first,  and  a  mixed  infection  in  the  second  case. 
Anat*>nncally   the  pathological  process  in  both  was  very  exteusiTe 
and  destructive. 


Progressive  Bulbar  Paralysis  (Infantile  and  Familiary). 

Within  the  past  few  years  a  number  of  ca^es  of  bulbar  paralysis 
cxHSurring  in  infancy  associated  with  or  apart  from  other  defects  in 
the  nervous  system  has  been  repoiied.     In  alm<jst  every  one  of  theeeg 
cases  there  has  existed  proof  to  show  that  the  disease  was  heredi^ 
tiiry  and  familiary.     Such  cases  have  been  descril^ed  by  Hofmam!,] 
Bemak,  Fhzio,    Charcot,    Fronde,  and  others.     Sufficient  is  not  y* 
known  of  the  disease  to  make  any  considerable  doscrit)tion  warrant 
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•bleu  It  haa  been  written  of  under  the  aboye  heading,  especially  by 
Loode  at  the  atiggestion  of  Charcot.  Whether  or  not  future  ex  peri* 
ifm  will  justify  such  supposition  remains  to  be  seen.  Progressive 
bulbar  paky  of  this  type  is  supposed  to  be  analogous  to  othi^r  fumili- 
«rj  mod  hereditarb'  diseases,  a  class  which  ex[)erieDee  goes  to  jirove  is 
ocmtinnally  increasing.  These  cases  liave  heretofore  Ijeeu  reported  }is 
aaomalnns  types  of  dystrophy,  particularly  of  the  faci(>-scai>nlo- 
faometral  type,  and  as  cases  going  to  show  that  chronic  degenerative 
boRmr  |NinUysis  may  occur  during  infancy. 

Tbe  difiease  as  it  presents  itself  in  these  patients  does  not  differ 
so  markedly  as  to  justify  separate  description.  It  would  seem  to  be 
diAsactertzed,  from  a  symptomatic  point  of  view,  by  the  participution 
of  the  miperior  ftuual  rau»culature  in  the  paralvHis;  but,  hm  Lhh  been 
pointed  out  in  discussing  chronic  bulbar  paralysis,  this  symptom  has 
Immn  accmsionally  noted  in  the  latter  disease,  particularly  by  Kenmk. 
Tkifl  participation  of  the  upper  facial  musculature  is  particularly 
tHJiii^^d  in  tlie  cases  of  familiary  bulbar  i3aralysis  detected  in  infancy. 
Am  Lcmda  has  pointed  out,  familiary  bulbar  paralysis  in  the  adult 

^^mold  aeem  to  lie  unattendfMl  with  involvement  of  tbe  upper  facial, 
and  has  the  unusual  complication  of  muscular  atrophy  esi>ecially  of 
the  muackci  of  the  neck.  In  one  case  reported  by  Londe  there  was 
paimlyittii  of  the  upper  facial  with  paralysis  of  the  levator  pHli>el>rfe 

[miperioris  without  external  ophthalmoplegia, 

Aa  in  ordinary  chronic  degenerative  bulbar  paralysis,  the  proguo- 
mm  ifl  fatal,  and  the  course  of  the  disease  is  only  slightly  ameliorated 
by  Ireatment.  It  is  a  well-known  fact  that  ac(|uired  cUseases  run  a 
more  rapid  course  than  inherite<l,  and  especially  acciuired  dis- 
of  the  nervous  system.  Under  the  use  of  electricity  a  tempo- 
rary impntvement  in  some  of  the  symptoms  has  been  rejiorted*  The 
|ifugOoeis  is  generally  directly  proportioned  to  the  intensity  of  the 
dsmmsB  and  the  staita  of  nutriticm  at  the  onset  of  the  symptoms. 

It  abould  be  noted  in  this  connection  that  a  form  of  cerel)ral  glo88t»- 
{iluyr^ngtvlabial  paralysis  occurs  in  infancy*  and  it  is  very  important 

'  iofli^arate  it  from  the  above-ilescribed  condition.  This  is  not  usually 
a  matter  of  great  difficulty,  for  these  casen  are  a.ssociated  with  such 
marked  cerebral  defects,  porencephaly  and  microgyria,  as  to  pre- 
Iht^  continuance  of  life  for  any  consid<*rablG  period,  although 
I  am  not  nnmindful  that  Oppenheim  has  re|>orted  a  case  that  lived 
*  '*  **  -  twenty-first  year.  Defect  of  the  cortical  sulistance  in  the 
,  of  tbe  central  convolutions,  esfjecially  of  their  inferior  third 

I  and  of  the  neighboring  |K>rtion  of  the  cortex,  has  in  a  numl>er  of  in- 

lataoeea  prrn^  '  <>t  alone  nianifcHbitions  <»f  difilegtu,  but  the  typical 
aymtvtottu^  '  Lt  disease.     It  is  well  known  that  a  form  of  cere- 
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INTRACRANIAL  HEMORRHAGE,  EMBO- 

M       LISM,  THROMBOSIS  (APOPLEXY 
^B  AND  HEMIPLEGIA). 

^L  Pew  terms  in  mediciue  have  caused  more  canfiision  than  that  of 
Hqpep&x^.  As  originallv  defined  and  used,  it  wan  the  Dame  ^ven  sim- 
ply to  a  certain  complex  of  symptoms,  niid  it  brought  to  the  lyiiuVft 
eye  the  clinical  picture  of  a  man  who  suddenly  falls  to  the  ground,  with 
loss  of  consciousness,  labored  breathing,  a  tense,  slow  pulse,  flushed 
face,  and  some  degree  of  jiaralysis  upon  one  side  of  the  hotly.  In 
course  of  time  the  pathological  anatomists  found  that  this  condi- 
tion was  oft^n  associated  with  heraoiThage  into  the  brain,  and  hence 
the  term  apoplexy  came  to  be  used  as  identical  with  the  imthoh^gical 
cont^lition,  cereV>ral  hemorrhage.  Lat-er  it  was  seen  that  the  brain 
lesion  was  sometimes  an  acute  softening,  rather  than  a  hemorrhage, 
and  at  other  times  there  was  fouml  perhaps  only  an  intenHe  hyper- 
reniia  or  an  oedema,  or  p>erhai^s  on  lesion  at  all;  hence  the  terms 
hemoiThagic  apoplexy,  serous  ai)0]>lexy,  nervous,  congestive,  and  em- 
l>olic  apo]>lex\  were  employed.  The  use  nf  the  word  was  then  still 
further  extended  and  made  to  ai>i)ly  to  the  pathrdogical  coudition 
alone,  so  that  authors  began  t<3  speak  of  an  "  apoplexy  *'  of  tlie  lungs  or 
of  the  kidney  or  of  the  liver.     One  can  resolve  this  coufiision  best  by 

tsimi>ly  remembering  that  apoplexy  properly  speaking  indicates  a 
group  of  symptoms  alone  and  not  any  special  pathological  state.  But 
these  clinical  symptoms  of  HiJOi>lex\'  are  caused  liy  the  sudden  f)ccur- 
Tence  of  lesions  in  the  brain,  and,  practically,  these  lesions  are  al- 
ways a  hemorrhage,  an  embolism,  or  a  thrombosis.  Hence  I  shall 
ase  the  term  only  to  indicate  that  sudden  loss  of  consciousness,  with 
usually  more  or  less  paralysis,  that  is  produced  by  cerebral  hemor* 
rhage  or  by  acute  cerebral  softeniog,  due  to  an  embolism  or  throm- 
bosis, or  in  rare  instances  by  a  functional  brain  distrirbanee. 

The  apoplexies  are  almost  iuvariably  follow^ed   either  by  death  in 
few  days  or  by  partial  recovery,  with  the  development  of  paralysis 
npon  one  side  of  the  body,  or  hemipleffia,  and  sometimes  by  a  strik- 
ing set  of  symx)toms,  which  are  tneluded  under  the   term   aphasia. 
Ill  studying  this  subject  we  have,  therefore,  upon  the  one  side,  to 
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conaider  ilie  clinical  b>  mptomn  of  apoplexy  ia  its  various  forma  wUh 
the  consequent  Iiemiplegia,  aphasia,  and  oumeruus  uiiiior  conditions ; 
on  the  other  hand,  we  have  to  consiJer  the  xmthological  conditioua 
unJerlyiixg  these  symptoms. 

In  the  record  of  vital  statistics  it  has  been  the  custom  for  many 
^rears  to  diride  apoplectic  Httacks  and  their  results  into  two  groups— 
apoplexy  and  paralysis;  apoplexy  being  put  down  as  the  cause  of 
death  when  ileath  occurred  directly  as  the  result  of  the  shtx^k ;  paralv* 
sis  being  put  dowu  as  the  cause  of  death  when  the  patient  died  from 
some  local  or  half -sided  paralysis  later**  This  system  of  nosology  ia 
l^rossly  inaccurate,  but  was  i^rhaps  the  best  that  could  bo  made  at 
the  time  it  was  introduced* 

As  apoplexy  may  Ije  due  to  either  a  cerebral  hemorrhage,  an  em- 
bolism, or  throiubortiH,  it  is  convenient  to  s^ieiik  of  hemorrhagic,  em- 
bnlt(\  and  thrombotic  apoplexy.  This  classification  was  adopted  by 
Lidoll,  who  added,  as  have  other  writei*s,  such  terms  as  seroos  apo- 
l>lexy  and  nervous  apoplexy.  Serous  apoplexy  is  a  condition  with 
which  I  have  never  personally  met,  and  I  bave  seen  no  reason  fac^j 
believing  in  its  existence  as  a  distinct  nosological  entity.  It  is  prob^^l 
ably  a  manifestation  of  ureemia.  There  is  a  form  of  apoplexy  jiro- 
duced  by  hysteria  in  which  tlie  patient  suddenly  falls  to  the  ground, 
ap|)arentlv  unconscious,  and  becomes  paralyzed  upon  one  aide. 
These  cases  sometimes  simulate  true  apoplexy,  and  the  term  kystm- 
cal  apcphxy  is  a  justifiable  one. 

History. 


nd  ill      1 
ition, 

a,  become  suddenly  deprived  of  8peech|^| 
ion.     They  «lie,"  he  says,  "in  seven  dayg^^ 


Apoplexy  has  been  observed  since  the  time  of  Hippocrate<8,  and  i: 
those  early  days  it  was,  as  now,  a  striking  and  serious  visitation, 
Hippocrates  called  apoplectics  "  those  who  in  health  are  taken  witL 
pains  in  the  head,  fail  down 
and  have  stertorous  respiration 

or  less,  if  fever  sets  in/'  Galen  gave  a  similar  description,  excei»t 
that  he  did  not  include  headache  among  the  symptoms  of  the  attaci 
Apoplexy  was  described  by  Areheus  and  referred  to  by  Ceh^us 
Paulus  ^Egineta.  Wepfler,  in  1675,  showeil  that  in  apoplexy 
was  a  hemorrhage  in  the  brain,  and  Morgagni  published  many  re- 
ports confirming  this  ol>aervation.  The  pathological  anatomists  of 
the  eighteenth  century  devoted  a  great  deal  of  study  to  this  subject, 
and  did  much  to  elucidate  it.    Up  to  the  year  1820,  according  to 

•  Themiflon  distioguUlied  lietween  apoplexy  aad  parnlysls-  in  Apoplexy  tberr 
wa»  n  losM  of  cousciousnesA  and  pnmlyBiB,  while  priralysia  was  merely  a  8i]ddeo< 
of  lif!niipkgb,  without  any  losa  of  cousciousDess. 
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Prwik,  quoted  by  Notlmagel,  the  apoplectic  stroke  had  been  described 
by  more  thao  two  hundred  and  fiftj  writers.  Abercrombie,  in  the 
hmi  century,  Bokitanskj  and  Virchow  in  the  present  century,  were 
mmong  tba  first  to  show  that  apoplexies  were  dependent  primarily 
upon  disattsea  of  the  cerebral  blood-vessels.  This  subject  was  worked 
later  with  great  ftilness  by  Charcot  and  Bouchard.  The  synip- 
of  apoplexy  were  fully  studied  in  the  laat  century  also  by 
fcTe  and  his  school  in  Holland,  by  Abercrombie  and  Todd  in 
1,  and  by  Rochoux  and  Andral  in  France.  Amon^^  the  Amer- 
i^wiilers,  much  credit  is  to  be  given  to  Dr,  John  A,  Lidell,  whose 
1  apoplexy  is  a  most  learned  and  valuable  one* 


li^^' 


Hemorrhagic  Apoplexy, 

Etiology. 

Affe, — Apoplexy  from  cerebral  hemorrhage  occurs  with  relative 
frequency  in  the  first  year  of  life.  After  this,  the  numl>er  of  cases 
dropd  very  rapidly,  and  very  few  occur  up  to  the  fifteenth  year. 
From  the  fifteenth  year  the  number  of  cases  of  apoplexy  of  all  forms — 
that  is,  bemorrhagic»  thrombotic,  and  embolic— steadily  increases. 
In  a  table  of  deaths  from  apoplexy,  including  hemorrhage,  thrombosisi 
and  cmbtilism,  in  the  city  of  New  York,  from  1866  to  1893  inclusive, 
llldiie  wtte  altogether  16,892.  I  have  made  a  table  based  upon  these 
recorda  famished  me  by  the  New  York  City  Board  of  Health,  They 
nhow  that  the  deaths  occur  with  increasing  frequency  up  to  the  dec- 
ade between  45  and  55,  during  which  time  23  i>er  cent.,  or  nearly  one- 
fotiiili  of  the  cases,  occur.  In  the  next  decade,  55  to  65,  20  i^er  cent. 
ci  all  deaths  due  to  apoplexy  occur.  Taking  into  consideration  the 
inaller  population  at  this  age,  the  number  of  cases  is  practically 
ifaoot  the  fsame.  After  the  a^e  of  65,  however,  the  numl>er  of  deaths 
bom  ai>oplexy  sliRhtly  diminishes,  being  12  percent,  of  the  total,  and 

the  last  decade,  75  to  85,  only  2  i>er  cent  of  all  apoplexies  occur. 
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Opn^wffo?!.— Apoplexy  from  cerebnd  hemorrhage  occurs  in  cities 
lather  more  frequently  among  mechanics,  artisans,  and  salesmen  and 
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tlioBe  who  lead  an  indoor  life^  than  it  doe^  iu  those  who  lead  an  out- 
door life,  even  though  that  he  accompanied  by  a  good  deal  of  expo- 
sure and  exertion.  UceupatioD,  however,  iutluences  apoplexy  moreoo 
account  of  its  intlnenciiig  habits  tliau  because  the  occu[>atioii  itself 
has  any  special  tendency.  Thus  those  occupations  which  lead  more 
to  indulgence  in  alcohol  and  more  to  exposure  to  venereal  disense, 
will  have  a  larger  percentage  of  apoplexies. 

Smson  and  VUmate, — Cerebral  hemorrhage  is  slightly  more 
queut  in  winter  than  in  sumiuer,  and  in  temperate  climateB  than 
the  ti*rrid  zone. 

Heredlhj, — ^There  is»  undoubtedly,  a  certiiiu  amount  of  hereditary 
influence  in  the  productiou  oi  apoplexy,  but  this  is  rather  an  influ- 
ence towards  the  production  of  arterial  disease  than  a  direct  inheri* 
tauce  of  apoplexy. 

Aft'ohoL—The  use  of  alcohol  is  one  of  the  strongest  of  the  prE?di! 
posing  causes  to  apoplexy,  and  indeed,  an  excessive  indulgence  ma; 
be  the  at^tual  exciting  cause  of  it.  The  use  of  tobacco  has  probabl 
little  influence  in  producing  the  disease. 

SifiihtJi^  is  a  vf*ry  imptH'tiLut  factor  indeed  in  the  protluction 
apoplexy*  It  may  l>e  considered  perhaps  an  exciting  rather  than  a 
predispfising  cause,  since  it  not  only  causes  diseases  of  the  vesse 
but  it  actually  leails  to  acute  conditi«ms  which  cause  them  to  ruptii 
Syphilis,  however,  is  a  more  important  factor  in  causing  thromboHia 
and  softening  than  it  is  of  hemoiThage. 

Brifjlif's  di^vfwe,  fjtmt^  the  i/iftvfioKs  feverB^  such  as  scarlet  fe 
diphtheria,  small-pox,  typhoid  fever,  all  pnxluce  at  times  disease 
the  cj>rehral  blood-vessels,  and  ])redisp4ise  in  this  way  to  ajioplex, 
Purpura  hiemorrliagica  and  s(*urvy  are  also  causea. 

Certain  congenital  conditions  of  the  blood- vc^saels,  probably, 
some  cases»  lead  to  apoplexy.  Such  conditi«ms  are  undue  narrow! 
or  widening  of  the  carotid  ai*teries  or  of  the  aorta. 

Duivn^e  of  the  Imtrt  is  sometimes  indirectly  the  cause  of  a|k>» 
plexy»  by  reason  of  the  disturliance  in  ItIckhI  pressure,  and 
partly  by  pro<lm'ing  cerebral  emlH>UHm,  and  thus  later  hemor- 
rhages. 

Cerebri  hemorrhages  have  seemed  to  me,  from  a  study  «^f  in 
ho8i>ital  statistics,  to  occur  rather  oftener  iu  the  morning  or  in  the 
evening  hours,  and  more  rarely  iu  the  middle  of  the  day.  It  baa 
been  statetl  that  cerebral  hemorrhages  occur  during  sleep,  and  it  is 
not  infrequent  for  f>atients  to  go  to  bed  apparently  well,  and  wake 
up  in  the  morning  to  find  one  side  of  the  body  paralysed,  but  ib^M 
are  usually  cNises  i>f  throrulMwis. 

The  cxnthig  aittaes  of  cerebral  hemorrhage  and  axjoplectic  strokQs 
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«n»  a  m^ddem  exertion,  sacb  as  liftmg  heavy  weights,  the  indulgence 
in  violent  paBi^ion,  grt*at  mental  strain,  overloading  the  stomach  mth 
loodt  mid  the  ingestion  of  large  amounts  of  water»  and  es(>ecially 
caBceattive  indnlgenee  in  altuhid.  FuILh  uud  IjIuws  ou  the  head  may 
MiMo  lead  to  rupture  of  cerebral  bhxxl-vesHels, 

In  many  instanceB,  attackn  of  cerebral  hemorrhage  seem  to  come 
oo  wtthottt  any  cause.  It  has  l>een  shoTSTi  that  in  many  cases,  before 
libe  cmaet  of  cerebral  hemorrhagejs,  there  has  l»een  for  some  time  a 
gradual  rise  in  the  general  blood  pressure  which  has  thrown  an  undue 
tit  upon  the  work  of  the  cerebral  blood-vessels. 

Symptoms. 

Tlw  immediate  symptoms  of  an  attack  of  apoplexy  vary  aome- 
^hat  in  accordance  with  the  extent  and  location  of  the  hemorrhage. 
an  ordinary  case  of  cerebral  hemorrhage  the  |>henomena  are  some- 
what as  follows:  The  [jatient  is  often  at  the  time  of  the  occurrence 
feeUng  quite  well;  in  some  iust^inees,  however,  his  Httark  is  ]>receded 
Ujr  aeiiaations  of  fulness  in  the  heiul,  pt»rhaps  slight  nose-bleed,  some- 
timasi  by  a  somewhat  |)emi8tent  headache.  He  may  liave  had  insom- 
nia for  a  few  nights  or  distnrlwd  sleep  aud  bad  dreams,  and  may 
kave  ftuffened  from  feelings  of  numbness  and  i>rickliug  in  one  side  of 
the  bodjT.  These  premonit*)ry  symptoms,  however,  are  much  more 
uently  associated  with  thromlwmiH  and  softening  than  they  are 
intnicranial  hemorrhage.  With  or  without  such  premonitory 
ptoom,  the  imtient  suddenly  exijeriences  a  feeling  of  fulness  and 
in  ihe  head,  and  then  falls  down  uniT>n8cious.  He  is  lifted 
tbl  bed,  and  then  found  to  \>e  suffering  from  a  paralysis  of  one 
aide  of  the  body — tliis  paralysis  involving  the  arm  and  leg,  and  to 
flume  extent  the  face.  The  eyes  are  partly  clrwed ;  the  face  is  flushed ; 
Ibe  heart  beats  slowly  (oO  to  tK)  ]jer  miuute) :  the  ])ulse  feels  hard  and 
II;  the  carf>tida  can  l»e  distinctly  felt,  and  iw^rhaps  seen,  throl>bing 
Abe  neck;  the  respiration  is  slow  and  stertorous.  On  the  para- 
aide  the  cheek  is  blown  tmfe  with  each  expimtion.  On  liftiug 
die  paialyzed  arm  it  falls  helpless  U:*  the  side,  and  if  the  leg  is  drawn 
tip  it  also  drojjs  down  lim^ily  ujKm  the  l>ed  ivgain.  Ou  pricking  or 
pinrhing  the  |iatient,  some  maujfestati(kn  of  consciousness  is  some- 
timis  abfiwn;  the  leg  may  be  jerked  up  sh»wly,  but  the  arm  often  re- 
maiiifl  helpleBf}«  and  the  patient  simfily  carries  the  sound  arm  over 
and  trie«  tn  pu^h  away  tlie  hand  <if  the  person  who  is  |)roducing  the 
painful  irritation.  The  pupils  of  the  eyes  are  generally  contracted 
and  rather  immobile,  and  one  pupil  may  be*  and  often  is,  a  little 
than  tlie  other,  the  putul  being  more  contracted  on  the  sound 
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side  tbiiu  ou  tliat  wliick  is  paralyzed.  On  takiiig  the  temperature  in 
the  rectum  it  raay  be  found  tliat  it  has  fallen  two  or  three  dBgieem^ 
being  96  '  uv  \\1^  F.,  though  this  is  not  often  the  fuse;  in  four  or  five 
honw  it  will  be  found  about  noimal,  or  a  degree  higher  than  normal, 
antl  it  continues  thus  for  a  day  or  more  after  the  onset  of  the  disease, 
being  one-half  t*:*  one  degree  higher  on  the  paralyzed  than  on  the 
Htmnd  side.  Tlie  patient  may  continue  in  this  comatose  or  semi- 
comatose condition  p^erhaps  with  relaxed  sphincters  (or  several  hon 
or  tliiys;  he  gradually,  however,  becomes  more  conscions*  reeogoii 
friends,  answers  simple  questions,  begins  in  swallow  food,  and  afaow^ 
a  general  improvement  in  symptoms.  At  the  end  of  twenty -four 
hours  he  may  be  able  to  move  the  leg  a  little*  and  perhaps  the  ann. 
The  Ijreathing  is  less  stertorous,  and  the  pulse  has  becHiuie  more  rapid^ 
and  regular  and  softer.  Within  three  daya,  if  the  patient  is  going  to 
recover,  he  w^ill  have  regained  to  some  extent  his  conseioasneBa,  and 
with  it  some  slight  mobility  t»u  the  affected  side.  With  retur 
consciousness  it  may  l>e  found  that  there  is  loss  of  sensation  upon  the 
paralyzed  side,  Imt  this  is  rarely  complete  unless  the  hemorrhage 
a  most  severe  one.  By  the  third  day  tlie  apoplectic  patient  usoatlj 
begins  to  show  signs  pointing  either  to  a  recovery  from  the  attack 
or  to  a  fatal  issue. 

In  the  f<  irmer  case  there  is  a  grailnal  subsidence  of  the  temf 
ture,  both  in  the  rectum  and  on  the  paralyzed  side;  in  other  words, 
the  general  and  unilateral  disturbance  of  temperature  •  becomes  less, 
consciousness  gradually  returns,  and  the  f>atient  is  able  to  apeak,7 
to  descrilie  his  condition,  and  to  understand  the  conversation  lul- 
dressed  to  him.  The  paralysis  improven  slightly,  although  it  still 
remains  very  considerable,  anil  by  this  time  there  may  l>e  a  slight' 
increase  in  the  <leep  reflexes  of  the  affected  side.  The  pube  be- 
comes normal,  the  pupils  even,  the  patient  swallows  and  dige«t«  ]iii« 
food.  There  is  a  steady  in»provemeat  in  all  symptoms,  until  at  the 
end  of  from  four  to  six  weeks  he  has  reached  a  very  considerable 
degree  of  recovery.  At  this  period  lie  enters  upon  what  might  lie 
called  the  chronic  stage,  which  I  will  descrilje  later.  In  csl^^^^h  in 
which  the  lesion  is  in  the  left  hemisphere  the  patient  has  a  dis- 
turbance in  the  faculty  of  langiiage,  known  as  aphasia;  he  is  un- 
abh?  to  express  his  ideas,  although  he  understands  what  is  said  to 
liim;  or,  on  the  other  hand,  he  may  lie  able  to  talk  a  little,  but  li#| 
skips  various  words  and  puts  them  txigether  wrongly,  and  is  in  a  cob 
dition  which  is  kn*»wu  as  jiaraphasia;  or,  finally,  he  raay  be  able 
talk  intelligently,  and  express  his  wants  by  writing,  but  he  is  unable 
to  undei-stiind  what  is  said  to  him,  is  unable  to  refid  or  unable  toj 
recognize  the  use  of  things.     This  c<mdition,  which  is  known  as  sex 
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fiOTT  afibaaia^  ib  otien  asMoeiated  witb  some  degree  of  aofesthesia  on 
Ump  {)«iia]y2e«l  side,  atul  with  some  LeniianopBia. 

If  tlie  patient  at  the  eud  of  the  tliird  f)r  fourth  day  does  nut  be^in 
to  imiiroTe,  isaw  armptoms  U8uallv  develop.  Hi«  temperature  begina 
to  ri*e  igsia  until  it  may  reach  in  a  few  dayn  102''  or  103''  F,,  being, 
at  A  rate,  atill  a  little  higher  on  the  paralyzed  Hide,     He  become*!  nu- 

I  ooQseicius  a^ain,  or  lies  in  a  state  of  muttering  delirium,  Imitig  rent- 
throwing  his  sonnd  limbs  almnt,  preHBing  his  hand  to  his  hejid, 

f  appaniiitly  suffering  from  pain.  He  will  oft^n  in  this  condition  pasa 
Im  fme€^  invnluDtarily,  the  month  becomes  foul  with  saliva,  and  de- 
glutition IS  often  difficult.  The  restlessness  and  delirium  may  pass 
ioiD  a  condition  of  coma,  and  in  this  state  the  patient  dies  within 
four  or  five  dhys  or  a  wpek.  Sometimes  the  patient  lingers  on  a 
week  to  ten  days,  but  rarely  over  this  latter  period  of  time.  In  many 
iiMltaniWWt  a  pneumonia  develops  which  seriously  complicates  the 
oaodiiton  and  hastens  the  end. 

Th<*»  phenomena  of  an  attack  of  apoplexy  vary,  as  I  have  already 

Lfltated,  in  a  '     ^e  with  the  extent  and  Itxmtion  of  the  hem«jrrl»ige; 

Inl  when  ti  orrhage  is  extensive  it  usually  lireaks  into  the  ven- 

then  is  aim  oat  uniformly  fatal,  and  the  symptoms,  when 

Jid^  tliose  which  I  have  just  descrilsed  as  l>eing  character* 

[fttir  lary  fatal  attack  of  hemorrhagic  apoplexy. 

Different    Clinknl  Types, 

^miplogia  of  Arm  Type, — In  some  cases  it  ia  founil  tJmt  the 

ami  iJi  iMirtictilarly  singletl  out,  so  that  it  becomes  very  rigid,  very 

imi^ '  irhI^  and  practically  a  useless  meml>er.     The  leg  and 

[fmr*  ^;htly  involved.     If  the  lesion  is  upon  thf^  left  side,  a 

Tmj  complete  motor  aphasia  is  usually  assc^iated  with  this. 

Hen  '  *  L  of  Leg  TyiM*. — In  some  instances  the  apoplectic  at- 
\mA  la  i  by  a  hemijdegia  in  which  the  leg  is  mainly  involved, 

of  the  arm.  lu  thia  ease  there  is  usually  associated  with  it 
aoflMtbeaia,  and  at  times  a  hemianopsia.  Here  the  lesion 
iiifolv^  tbe  posterior  part  of  the  posterior  i>ortiim  of  the  inter- 
Qsl  eaprale*  In  other  cases  the  patient,  after  suffering  from  an  apo- 
^plttetie  attadc,  recovers  almost  entirely  tlie  use  of  the  limbs  on  the 
afferted  side«  »o  far  as  motor  power  is  concerned.  He  finds,  how- 
that  tile  movements  of  the  affecteil  side  are  clumsy  and  inco- 
orfiiiiiie,  and  that  there  is  a  considerable  anionut  of  junisthesia.  He 
haa«  in  oilier  worrla,  a  hemiataxia  and  heniianfesthesia«  with  Little 
loaa  of  power.  There  may  he  also  a  hemianopsia.  If  the  lesion  ia 
iqimi  Uiis  leftside  of  tlie  lirain  in  these  cases,  sensory  aphaaia  is  prea* 
eot,  ahowing  itself  in  the  form  of  word  blindness  or  soul  libudness. 
Vol.  X.— 18 


FlO-  SI,— ShowfDjif  the  Part  most  often  Affected  in  Cerehral  HeniorrhAjft*.  em,  t*.  InCeroal  cap- 
sule; 1^  kn«Mi  of  oapeulB  c&rryivtf;  fllireK  frotn  optirculum  of  Uolaudo;  2m,  luotor^  £s.  wentorj 
part  of  capsule;  T,  bundle  of  TUrck  from  tempomJ  lobes;  O,  retroleutlcul&r  buadlo  co&taio- 
$ni5  optic  flbrefl, 

involves  the  putamem  and  optic  tlialamuB  aud  iuvades,  to  aome  ex- 
tent, the  middle  of  the  poisterior  part  of  the  interual  capsule.  H 
Hemiplegia  with  HemiantipHia  and  Facial  Paralysis, — In  tbes^^ 
cases  the  lesion  i^  narrow  and  long,  involving  the  neighborhotxi  af_ 
the  knee  of  the  interual  capsole  and  extending  back  through  i 
lenticular  nucleus  so  that  it  reac^hes  the  posterior  part  of  the  poster 
portion  of  the  internal  cai»Hule. 
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U^iuiplegia   with  Hemiaua^Hthe^ia  and   Logoplegia. — Here   ilie 
at  ItiM  Um»  of  p>vi^^i'  upon  cme  eidej  witli  some  auo^stliesia,  aud 
f^ralTdis  of  tlio  luuftcles  of  aHieulatiou,  ho  that  he  is  uualJe  to  use 
Jb©  IIinMt,  liiu»»  ami  p*daie  for  purposes  of  8i>eeeh.     This  is  a  rare 
fpB^  and  is  due  to  a  total  obstnietion,  probably,  of  the  iiljre  fi'om 
f  Rolando  nmBiixK  iu  the  koee  of  the  iuternal  capsule 
111  ,1  Lii4  the  "whole  exieut  of  the  iiiotor  and  seusory  tracts 

^hitMUi.     (S^  Fig.  21.) 

Hut  or  Pro^essive  Apoplexy, — This  is  a  ftirm  character- 
lisefc  l»y  suildeu  headache,  vertigo,  aud  Kumetiines  vomit- 
but  without  lo68  of  eondciousuoss.     Coiuj>lete  hemiplegia,  with 
itifre^theeia,  rapidly  sets  in.     The  i»atieiit  io  the  course  of 
»  becomet;  aoninolent,  stujiid.  and  iiiially  comatose.     Death 
at  the  eod  of  from  one  to  five  days,  with  severe  re-spiratory 
1  rise  of  tem[>erature.     The  special  characteristics  of 
1  t4  onset  of  a  severe  hemiplegia  without  loss  of  con- 
its  progressive  character  and  fatal  termination.     It  is 
hage,  which  involves  primarily  the  white  matter  jiLst 
r  segment  of  the  lenticular  nucleus.     It  cleaves  its 
ijr  forwanls  into  the  extennd  capsule.     It  also  extenik  backwards 
I  tJir  ^    *         '         sule  jit  its  pfKsterior  i>art  and  then  breaks  into 
klfceL  1  .     The  vessel   affc*cted  is   one  of  the  posterior 

I  €if  ihii  external  lenticular  artery. 
TwcRia  other  combinations  of  paralysis  with   sense; ry  disturl>- 
and  apluLsia  oi^enr;  but,  afttn^  all,  the  vast  majority  of  cases 
Eit  the  commoQ  tyiie  which  I  have  descril^ed,  associate>d  with 
f  lonn  of  aphasia  if  the  lesion  is  ui>on  the  left  side. 

m/tinnm  of  thmorrhaijic  Ainffdcxij  due  fo  Lemons  of  the  Meningeal 
Arferir^t  the  Cerehelbun^  and  (he  Pons* 

A^ide  fTOsn  the  a{K>plexi68  due  to  rupture  of  the  central  arteries 

iiiTtil?f!RieDt  of  the  liasal  ganglia  just  deseriljeil,  there  are  a  minor 

aber  in  which  the  ineningeal  arteries,  the  cerel>ellar,  or  gome  branch 

lti«  baKihir  nr^  affei^ted ;  hence  we  have  meningeal,  cerebellar,  and 

hemorrhages. 

Met$U9ff€al  Htmorrliage. — Hemorrhages  from  the  vessels  of  the 
dora  maler  are  usually  due  to  a  rupture  of  the  middle  meningeal 
ui^ry  or  ran  or  acme  of  its  branches,  and  this  is  especially  true  in 
mmIi  heinarrbagee  as  are  the  result  of  injuries  to  the  head.  The 
t&atm  are  il^uriea  to  the  head,  including  obstetrical  injuries,  alco- 
lioliam*  and  insanity. 

In  doral  hemorrhages  the  jtsnli  of  head  injuries,  the  clot  is  some- 
intiadanil.  lying  in  the  aiachnoid  space,  and  sometimes  epi- 
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lural,  lyiDg  between  the  bone  aud  the  dural  membniDe.     The  i<i- 

tradural  hemorrhages  are  perhaps  a  little  more  commoD.     In  ovei 

one-half  of  these  there  is  an  inter\-al  of  consciousue^^  lasting  from  a 

i      few  hours  to  two  months,  but  iLsuall y  only  a  few  hours,  between  the 

^■jftccident  and  the  time  when  distinctive  cerebral  symptoms  dtj^'elop, 

^HThen  the  patient  gradually  liecomes  dull,  somnolent,  and  finally  ci>- 

^Hzuatose,     In  about  tme-half  the  cases  this  iutenal  of  ccmsciottsnesA 

^■between  the  accident  and  the  develojiment  of  hemiplei^ia  is  preiiejit 

^"  Along  with  the  gra^hial  or  rather  sudden  loss  of  consciousness  there 

di:?v»?lo|js  a  hemiplegia  upon   the  side  ijpjMJsite  the   clot.     This  u 

iLsuiiUy  not  complete,   though   it   may  l>ecome  so,     Ana^ihesia 

rarely  present*     The  reflexes  ai"e  generally  somewhat  exaggera 

and  there  may  be  considerable  rigidity.     Sp:ism<jdic  mt»vements 

some  kind  oc4:nir  in  nearly  half  the  extraiiural  cases  and  in  mo: 

than  half  of  the  intratlnrah     These  spasmcKlic  movements  may 

volve  the  whole  of  the  affected  side,  or  may  simply  affect  the  ey 

and  the  facial  muscles.     They  consist  of  irregular  twitchings.     T 

pUfjils  are  usually  somewhat  contracted,  more  so  upon  the  |vinily» 

side.     When  there  is  a  dilatetl  pupil  on  the  side  of  the  lesiuu  ami 

small  pupil  ou  the  opposite  side,  it  is  known  as  the  H*tfrhir\ 

^^m  pupil,  and  means  a  severe  brain  compression  involving  the  thi 

^fiierve  at  the  base.     The  eye.s  are  generally  1  with  turned  tuwards  the 

affected  side  and  away  from  the  lesion.     The  pulse  is  slijw  and  f' 

tlie  res[>iratinn  is  rarely  stertoruiis,  though  it  may  sometimes  l>e  soj 

and  Cheyne-Stokes  respiration  may  l>e  present.     In  tliese  cases  the 

clot  is  very  large  and  the  compressicm  great.     Aphasia  ma^^  lit*  p 

eut  if  the  clot  is  ujion  the  left  side.     Tlie  temperature  may  be 

one   or  two  degrees,  or   it   may  l>e   normal.     The    |)rogress  of 

I  disease    is    usually   steadily   fatal    unless   surgical  interfeieooe   is 
undertaken.     The    coma    deepens,    the    respiration    I^ecomes    s' 
porous  aud  then  emVmrnissed,  the  pulse  gets  rapid  and  weak, 
the    patient  dies.     With    surgical    interference    (sinc^    188*1),    b«*- 
tween  two-thirds  and  thr«>e-fiinrths  of  the  cases  are  saved  (Scadcler 
and  Lund). 

Dural    hemorrhages,  occurnnfj  uUitfHitkk'nlhj,  are  due  sometimes 
to  the  rupture  of  a  meningeal  artery,  and  sometimes  U>  rupture  of 
veins  of  the  pia  mater.     This  idi<jr»athic  hemorrhage  is  rare  in 
nary  practice,  but  is  not  specially  so  in  insane  asylums  or  in 
city  hrmpitals.     This  is  l)eeause  the  two  great  causes  of  this  type 
liemf>rrlnige  are  iosanity  and  alcoholism.     General   paresis  is  lbs 
form  of  insanity  with  which  it  is  oftenest  afisoeiated.     In  the  case  « 
alcoholics,  it  is  probable  that  injuries  from  blows  ar©  an  exciting 
tor  in  the  productitm  of  the  hemorrlutge,  tkeaa  oocarrini^  wbila 
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palieiit  is  in  a  state  of  intoxicatiou*  The  nyraptoras  of  idif>i)athic 
limorrhage  are  extremely  variable,  owiug  t<j  the  coin  plication;  iuilii- 
dl  Ihe  iniiaiuty  aiitl  alcohol.  The  jiatieut  after  HiiflVriug  from 
or  vertigo  liecoiues  sudileuly  comatose  and  shuw.s  marked 
of  hemiplegia  aud  eveD  of  ana?sthesia*  Ei^iLlity  of  the  para- 
Sid  mile  18  of  ten  present,  and  sometimes  8|msmuilic  movemeiitH  are 
ed.  On  tlie  other  liand,  at  times  the  paralysis  can  hartUy  he 
ofaoerve<l,  and  the  patient  is  in  a  semicomatose  state*  has  a  muttering 
deluriaEQ  and  prt*seDts  the  general  aHi>ect  of  a  i»ersou  siiftVriug  from 
Hue  osJema  or  **  wet-brain'' of  aleoholicR*  In  durul  ht*morrLage<s  oc- 
eoniilg  in  paresis,  the  patient  usually  withfuit  warning  becomes 
cneonicaonH,  and  he  dften  has  some  convulsive  symptoms  and  a  hemi- 
lfl|^  develops.  In  these  cases  there  is  often  a  rapid  imjirovement, 
the  patient  gets  partly  well,  usually  experiencing  other  attacks 
ler. 

/Vfll  h^morrhagts  occur  very  rarely,  and  the  most  frequent  causes 
am  Inuima  aasMociatei}  j^ierhaps  with  syphilis  and  alcoholism.  In 
maoy  instances  very  slight  humlisciug  symptoms  occur,  and  nn  abso- 
lute  dJimnoais  win  l>e  made.  If  the  hemoiThagc,  however,  is  in  the 
motor  area  of  tlie  cortex,  local  spasmtniic  movements  and  some  hemi- 
pkglJi  are  olinened.  The  most  characteristic  symptoms  me  the  sud- 
doi  incomplete  hemii)legia,  involving,  perhaps,  mainly  an  i\xm  or  a 
lag;,  aaaoeiatetd  with  local  spasmodic  movements,  resembling  Jack* 
epilepsy, 
FimM  Uemorriutt/fJi. — These  are  accompanied  with  initial  loss  of  con- 
and  sometimes  with  spasmodic,  jerking  movements  of  the 
,,  more  ]  particularly  «>f  the  legs.  Some  rigitli  ty  on  iHitli  sides  of  the 
may  lie  present.  The  speech,  urtieiilatiou,  and  swallowing  may 
affe>eted*  The  pupils  are  often  contracted  almost  to  a  pinpoint, 
regpiration  is  slow.  The  temperature  almost  always  rises, 
rrtach  as  higli  as  103  or  104'^  F.  There  may  l>e  some  dis- 
hani^e  ID  sensation  and  some  hemiplegia.  These  hemorrhages  are 
tnally  fata]. 
CVrcArifrir  iSfriworr/Ki^f.— Hemorrhage  into  the  cerebellum  occure 
tnm  or  two  per  cent,  of  all  fatal  cases.  Its  recognition  is  xery 
\L  There  is  sometimes  a  short  preliminary  pi^riod  of  severe 
JLoss  of  consciousness  oc'curs  almost  invariably.  The 
into  a  state  of  jirofound  coma,  with  stertorous  respin^- 
^  soniptimes  m*curs.  There  may  lie  some  hemiplegia, 
if  fiu,  :  -  .s  on  the  side  of  the  lesion,  owdng  to  this  pressure  on 
tiia  molor  tract-  Distinct  evidences  of  hemiplegia,  however,  are  not 
alwaTt  ohw^ned.  Tlie  condition  of  the  pulse  and  arterial  system  is 
Tt^rv  Tnnrh  liki^  ftiat  of  nrdinary  apoplexy,  but  the  respiratory  system 
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is  usually  more  seriously  affeete*!.     Disturbauc^^s  iu  the  movemeo 
of  the  eyes  and  in  swallowing,  and  iu  fact  all  those  symptonis  wliii' 
show  a  pi-essure  or  irritation  duo  to  blood  oozing  iut4>  thi>  ff*iirtL  veil 
ti'icle  njay  Ik>  presout.     Death  in  almost  sure  to  o<'cur,  and  is  uaev 
tablo  if  the  heinorrhii4<e,  as  is  so  often  the  case,  breaks  tlirough  ami 
reaches  the  fonrtli  ventricle, 

Stftitpttnns  of  (he  CkroNir  Stage, 

Hemipletjkt. — About  tvv()*thirds  of  the  jiersons  who  are  attackeil 
with  cereliml  lieraorrha^o  ret*over  from  the  injuiediate  effet-ts.     Atu^r 
passing  thr<jngh  the  b\  uiiit<nns  that  are  connected  with  the  attack 
they  gratlually  iDiprove,  and  at  the  end  of  from  four  Ui  eight  werksi 
enter  uprin  what  in  termed  the  chrtjnic  stage  of  the  disease.     The 
patient  is  then  commonly  spoken  of  as  a  sufferer  from  hemiplegia  < 
a  "hemiplegic/*  since  hemiplegia  is  the  striking  and  imfKirtant  syinj^-J 
torn  in  the  case.     The  paralysis  which  hail  at  tii-st  affected  the  whcil 
of  one  side,  so  that  the  patient  was  i^erhaps  liarely  able  to  move  i 
arm  and  leg,  has  now  become  so  much  diminisheil  that  he  can  wali 
and  use  this  arm  somewhat,  while  the  face  seems  almf>st  entirely  welL] 
Tlie  paralysis,  in  almost  all  cases,  diHapf>ears  to  the  greatest  extec 
from  the  face,  so  that  it  can  only  Ije  detectetl  by  a  close  insf>ection  < 
tlie   facial    movements,  there  Ix'ing  perlia|m  a  sliglit  diminution  i 
the  innervation  of  the  lower  muscles  of  the  face,  and  the  angle  of  tl 
mouth  on  the  affected  side  lieing  a  little  lower  than  that  on  the  soui 
side.      Protrusion  of  the  t^)ngue  will  sometimes  show  a  deviatioD^ 
slightly  trjwards  the  affected  side.     The  control  of  the  orbicuhiria 
palpeVirarum  and  musch^s  of  the  forehead  is  never  much  disturl 
and  now  shows  no  disturbance  at  alL     In  very  old  cases  a  certai 
amount  of  contracture  may  set  in,  so  that  the  angle  of  the  mouth  oil 
tlie  affected  side  is  drawn  up,  and  when  the  jiatient  laughs  tlie  face  14 
tmlled  over  tovvanls  the  p»aralyzed  side.     This  j phenomenon  is  partic 
ularly  frequent  in  hemiplegia  cx*curring  in  children.     Tlie  paralysis 
improves  next  in  amonut  in  the  leg;  the  patient  is  al*leto  stand  urHiiij 
the  once  paralyzed  limli;  he  can  easily  extend  the  f«x»t,  but  tlt^Xi*8  i| 
with  more  difficulty.     Flexion  and  extension  of  the  leg  are  less  p^i 
feet,  while  the  control  of  the  thigh  muscles  is  most  limit4xi  of  all,  nc 
bBC4iuse  there  is  a  great  degree  fit  jiaralysis,  but  on  mxT>unt  of 
stiffness  of  the  part.     Tlie  arm  recovers  least.     The  patient  is  nl 
to  swing  tlie  arm  as  a  whole  forwards  and  backwards,  but  he  can  raiae^ 
it  l)ut  slightly.     He  can  tlex  the  forearm  and  extend  it  with  a  fair  d©t_ 
gree  of  strength.     Tlie  movements  of  the  fingers  and  hand  are  imp«^| 
feet.     Flexion   is  fairly  well  preserved,  and    the  patient  ran  gms)^ 
things,  h(»lding  a  cane  or  n  talkie  utensil  often  with  a  t*ertain  degree  1 
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ertUBloQ  of  the  tiiiyers,  however,  is  very  weak,  aud  ho  ako  is 

ipiiMilioo,  proimtioii  being  fairly  well  retaiued.     It  will  be  seen  iu 

»86A  of  chronic  beini|ilp^ia  that  it  i»  the  extensor  muscles 

the  tarn  and  le^  anil  thigh,  alno  tlie  extensors  i)f  the  fingers,  hand, 

Arm,  and  tipper  arm,  which  are  more  involved. 

Tha  I        *     :^  ill  both  arm  and  leg  is  made  very  much  mure  marked 

ihm  Bu  uon  of  what  is  known  as  secondary  rigidity  and  con- 

rm-     Both  the  rigidity  of  the  muscles  and  the  cuntraetui-es  are 

3iie  to  tlie  gradual  tlegeneration  of  the  voluntary  mot^ir  tract  iu  tlie 

brain,  ati*!  of  tlie  direi»t  and  crossed  i>yraiyidal  tra4.ts  in  the  e*ird. 

Tba  effect  of  tlu»  degeneration  is  to  lessen  the  inhibitory  activities  of 

iher  cei'ebral  ct*ntres,  and  as  a  result,  an  excessive  amount  of 

m  bn>nght  to  jilay  ti[>on  the  flexor  groujis.     As  time  goes  on, 

at  first  simi>lv  stiffness  and  rigidity  in  the  affected  parts  be- 

fixed  ct»ndition  of  contraction,  or,  as  it  is  more  commonly 

called,  contracture.     These  contractures  affect,  as  I  have  said,  the 

flnxor  grof]|i6,  causing  the  toes  to  Ije  drawn  down,  the  heel  to  be  ele- 

vaied,  and  the  foot  extended,  the  leg  to  l>e  tiexed  slightly  upon  the 

tbigls,  at«l  the  thigh  slightly  upon  the  trunk.     In  the  arm  tlie  same 

ptoomm  canaea  a  tendency  of  the  fingers  to  close  upon  the  palms,  of 

IIm  wrist  atj<l  forearm  to  be  flexeil,  aud  of  the  uii|»er  arm  to  be  held 

iliyini  next  to  the  tnudc.     There  is  finally  jiroduced  a  condition  of  pa- 

yjiijs  aud  eontra*^ture,  which  gives  to  the  attitude  and  gait  of  the 

1  A  cluiracteristic  apfiearance.     He  walks  slowly,  swinging  the 

of  tU^  jiarulyzed  side  out,  so  that  it  scrapes  the  floor,  forming 

the  an?  of  a  cinde  as  he  goes  along.     The  arm  is  held  to  the  side,  the 

kanda  are  cloi*e<i,  the  bmly  is  alse»  slightly  lient  fom^ards,  aud  the  jjo- 

tttiou  rei»euibles  that  of  senility.     The  muscles  of  the  trunk  are  very 

aliglitlj  affected  in  hemiplegia,  although   iu  the  early  stages  some 

ttirtnrlMUioe  may  l>e  noticed*     This  is  due  to  thp  idiysiological  law 

I      thai  all  mnacleB  which  act  synchronously  u]Kjn  symmetrical   paHa 

^Kiti^  iaoervattHl  by  eiich  aide  uf  the  brain.     Thus  the  re^^piratory  mus- 

^B]e«  of  the  chest  and  aMomen  are  innenat#^d  on  each  side  by  cen- 

^Plrm  in  earh  half  of  the  brain,  and  wlien  tht*  centre  in  one  cerebral 

Ueiiiia{ibere  i»  destroy eil  the  function  is  assumed  by  the  centre  on  the 

fidier  Hid'*-     It  has  lieen  shown,  however,  by  r€*cent  researches  that 

die  pymmidid  or  motor  tracts  do  not  BUi>i»ly  the  ot)posite  half  of  the 

exclusively^  but  that  some  fibres  go  Ui  the  muscles  of  the  same 

Am  the  result  of  this,  there  is  always  in  hemiplegia  a  certain 

ii  of  im|iairment  of  |>ower  even  uiHin  the  souud  side, 

with  the  fiarnlysis,  rigidity,  and  contractures  which  I  have 
there  ilevelo}>s  a  condition  of  exaggeration  of  the  deep 
The   (mtelhi    tciudou    reflex,  the   triceps  i-eflex,   and  the 
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Achilles  teQilon  reflex  are  exuKgerateil.  Aakle  clouus  can  be  ob- 
tained in  most  cases.  During  tbo  acute  stage  of  af»oplexj  tlie  ftU[)er- 
fieial  or  skin  rc^flexes  are  often  uhnliHlied  on  the  pamlyzej  side,  Imt  iu 
the  latter  ntages  tliey  reappear  ami  iMH-tniie  ex*iggerated  also,  fik'nitcb* 
iuR  the  sole  of  the  foot  causes  quick,  jerking  mo%*eineQtii  of  the  lep. 
Scratching  the  inner  surface  of  the  tliigh  produces  a  cotitmi*iiou  of 
the  crerna-ster,  and  so  on. 

In  a  good  many  cases  there  is  a  slight  amount  of  herxuautesthesia 
during  the  early  stage  of  cereliral  apoplexies,  hut  this  ahnost  inrariu- 
bly  disajipeurs  in  a  few  cUiys  or  weeks,  and  it  is  rare  that  any  auies- 
thesia  of  the  cutaneous  or  muscuhir  senses  is  observed*     Botnotiines 
patients  with  hemiplegia   suffer  from   pains  in  the  affected  jiarts. 
These  |iainH  arc  at  times  jiHsociatcil  with  tn*Hmi>-like  contractions  *i* 
the  arm  or  leg.     In  other  cases  they  are  burning,  tejiring,  or  neu: 
gic  pains,  and  are  due  to  tlie  fact  that  tlie  lesion  irritates  some  pa 
of  the  senson  ti*act  or  sensory  centre  in  the  brain.     In  li>»mi[>legia  e 
adults  the  affected  side  does  not  waste;  the  muscles,  though  but  littl 
UHcd,  do  not  liecome  smaller  to  any  notalde  extent.     Tins  ia  beeaui 
the  tro[)hic  centres  for  these  muscles  lie  in  the  spinal  cord — a  \m 
that  is  not  affected  in  the  disease.     Once  in  a  while,  however,  wa| 
find  marked  muscular  atropliy  in  cerebral  hemiplegia,  though  tJie 
cases  are  so  rare  that  they  may  1m^  considered  freaks.     When  atrophy 
does  o<?cur  it  is,  I  thinks  usually  due  to  the  fact  that  the  motor  cortex 
is  involved.     In  very  bad  cases  i»f  hemiplegia,  in  which  the  fmtient  n*- 
mains  so  paralyzed  that   he  is  for  the   moKt  [wirt  l>edndden,  soiu** 
atrophy  t»kes  pW^,  though  this  affects,  as  a  rule,  lx)th  sidles.     In 
these  cases  also  there  may  develoj)  arthropathies — that  is  to  say,  a 
knee-joint,  or  an  ankle,  or  an  ellMiw  may  l»ecome  enlarged  and  show 
evidences  of  exudation  and  later  of  degeneration  of  the  r>s8eotiii  and 
c^mnective  tissues. 

The  i)atient's  general  bodily  functions  are  usually  carried  on  in  a 
fairly  nruinal  manner.  There  is  no  great  disturbance  in  digeation  or 
in  the  activity  of  the  kidneys.  The  sphincters  of  the  fjhuider  and 
rectum  also  perform  their  functions  normally,  although  constipatiou 
is  a  frecjuent  sympttim,  owing  to  the  enforced  inactivity  of  the  pa- 
tient. There  is  no  doubt  that  the  patient's  genenU  liodily  vitality  is 
somewhat  lowered,  and  lie  is  made  somewhat  mort?  susceptiltle  to  the 
onset  of  infectious  iliseiises  or  to  the  effects  of  renal,  hefjatic,  or  pul- 
monary trouliles,  winch  he  may  have  had  before  the  disease  came  on. 

In  almost  all  liPiiiiplcgii-s— in  practically  all  who  are  past  the  age 
of  forty — m-idenc^  of  change  in  the  arterial  system  is  present.  Thi» 
is  shown  by  hard,  tortuous  arteries,  increaseil  Idmnl  pressure,  and 
the  general  signs  of  atheroma.     In  some  caaea,  however,  the  atha^ 


i 


HKMOHRHAGIC  APOPLEXY. 


281 


ililiitAtiou  of  the  firteries  ia  aasoeiatej  with  a  weakened  von- 
Ition  of  the  heart.  As  a  consequence  of  this,  although  the  blood- 
dihit^d  ami  atiff,  yet  they  are  not  wt'll  filled  with  VdiMid, 
'  pet  a  c-hanR'temtic  Hphy^mufcraphic  tnieing.  In  nii  article 
[inblinheiJ  in  The  PtMst-Gradnate^  1898,  p,  276,  I  gave  several  illns- 
ijf  thiH  conditirm.  (See  Fig,  22*) 
itnHutal  condition  of  hemiplegi<*  patients  is  a  somewhat  char- 
aderistta  one.  There  is  almost  always  a  slight  degree  of  njental  irn- 
imsrfiid^nt.  Tlds  is  shown  in  n  weakness  of  meuiury  and  in  an  in- 
47feAae  of  eniutitmality^  so  that  he  laughs  or  cries  easily  and  liecnmes 
eii«Oy  excited  or  irritable,  or  easily  deprfsssed.  In  some  cases  tbe 
l^tients  suffer  from  atta^'ks  of  laughing  or  crying,  which  come  on 
paroxvsimiUv,  with  no  exciting  cause,  or  very  slight,  the  patient  be- 


'.  o  ujMTJth'i  aUt-r  utlucU. 


MaJ*",  ft^  fi*K  four  inontbei  after  aitaek. 


;»tif  lUdljil  Piilt}<>  SKc»wtn|r  ArteHftl   niUtation  jiihI  Low  Ten«k^  *ft«r 
mn  Apoplexy. 


^^^■tfamwD  into  spasms  or  unccmtrollable  langhter,  which  continue 

^SiPmauy  minutes  or  even  hours.     In  this  case,  it  is  lielieved  that 

^ihe  l^oo  lias  cut  tbe  fibres  in  the  anterior  part  of  tlie  internal  cai»' 

main^  lemiing  to  the  optic  thalamus,  which  control  the  psychic  retiex 

Jor  emotioitAl  expreosion.     He  rua\  suffer  from  insomnia.     In  many 

hciireT<^r,  tlje  patient  is  able  to  [airsue  his  former  v<;»catioim» 

r  they  do  not  gn?atl y  tax  his  mental  or  jdiysical  piowers. 

A       '     li  projiortion  of  lji»mi|>legics  are  affected  in  the  beginning 

itli  k^uices  of  sfjeeclj,   which  are  known  as  aphasia*      This 

aphasia  if*  always  associateil  witli  right  hemiplegia  in  right-handed 

1  and  is  due  to  lesions  affecting  the  centres  concerned  in  the 

f  langtnige. 

ARKiug  the  rarer  symptoms  of  the  chrouic  stage  of  hemiplegia  are 

mobile  sfiasmodic  movements  of  the  affected  side  of  the  ImkIv. 

I  t$|MistuoiUc  disturbaniY*s  occur  much  more  fi^eijuently  in  connec- 
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tiou  with  liemiplei^a  in  children  tliau  iu  hemiplegia  in  adults,  bat 
they  are  occasionally  seen  in  tlie  hittf^r  ehi««  nf  |>atieut8*  One  of  the 
common  disturbances  is  a  slow  rhythmical  cuntractiou  of  the  fingen^ 
hand,  and  arm,  and  also  of  the  Inwer  extremity.  These  onntmelioM 
may  be  accompanied  with  pain ;  they  are,  in  fact,  muscular  cramps 
due  to  the  exce.ssivB  irritahility  of  tLe  motor  nen-es  an*!  Tinisclei*  of  the 
l^aralyzed  paii.  This  form  of  si^ism  is  known  an  athetcisis  iHam* 
inoud)*  Tremor  is  occasionally  seen  in  the  arm  and  leg,  Wlien 
present  it  is  a  tremor  of  the  coarse  type;  tliat  is  to  say^  the  rhvth- 
mical  m*jveuients  (icciir  at  thn  rat<i  of  tive  or  six  per  second,  and 
the  tremor  is  one  that  is  UKually  increased  iii)on  voluntary  move* 
ment  of  the  part.  It  rarely  aflect«  tlie  face,  hut  at  times  there 
is  a  certain  amount  of  twitching  of  tlie  tongue  and  facial  mus- 
eiea.  Incoordinated  movements  of  the  hemiiilegic  side  are  also 
observed ;  the  jiatient,  on  attempting  to  phwe  the  hand  in  a  certain 
position,  or  to  move  it  in  a  c«^rtain  tlelinite  manner,  goes  through 
awkward  and  irreguhir  ahixic-like  motitms.  The  condition  is  really 
an  ataxia  of  the  disorderetl  limbs,  and  is  ttue  t^)  an  injury  of  the 
centres  connected  with  the  museular^  memc tries.  It  is  very  nira 
indeed  to  find  in  adult  hemii>legics  anything  in  the  nature  of 
choreic  movementa.  These,  liowever,  occur  in  infantile  hemiplegia 
and  even  in  hemiplegia  occurring  in  yr»utli;  after  the  age  of  twenty, 
however,  the  hemiplegia  is  practically  never  assr»ciatf»d  with  choreiit 
The  same  st^itement^  nniy  be  made  with  i*egard  to  the  condition 
known  i^H  athetf)8is.  Associated  movements  are  sometimes  oliHi>n'e<l 
in  hemiplegic^.  By  this  is  meant  that  when  the  patient  tries  to 
write,  or  makes  some  definite  moveraenta  with  the  paralyzed  arm  or 
leg.  there  is  at  the  same  time  a  movement  in  the  arm  or  leg  of  tli© 
sound  side.  The  associated  movements  of  the  aountl  side  reaembfe, 
in  a  measure,  those  of  the  affecte*!  side.  The  electrieal  irritidiility  of 
the  muscles  in  hemiplegia  is  at  tirst  stmiewlmt  increased;  later  it  ia 
dimtnishetl,  but  there  are  un  <pnditatxve  changes  in  the  ordinary  types 
of  the  disease.  Mirror  writing  is  a  ])henomenon  sometimes  seen  in 
hemipk^gics,  though  more  (*ommon  in  young  children.  A  right- 
handed  i>erson  who  has  right  Ijenuplegia  attempts  to  write  with  tho 
left  hand,  and  fintls  that  he  almost  unconsciously  writes  from  right  to 
left,  find  reverses  the  letters  so  that  in  order  to  read  them  the  sheet 
mxmt  he  held  liefore  a  mirror. 

pATHOLOaiCAL  AKATOMY, 


The  brain  is  supplietl  with  bliiod  chiefly  by  the  internal  carotids 
and  vertebral  arteries.     The  external  carotids  fumisli  bloo<l  to  Uio 
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skull,  and  the  dura  mater.  The  internal  cHnHids  ^ve  off  the 
atilerior«  middle,  and  poeterior  cerebral  arteries,  which  join  brauches 
derived  originally  from  the  vertebrals,  and  unite  tti  form  the  circle  of 
WiUii^,  The  J  then  send  off  arterien  which  supply  the  central  ganglia 
aad  the  pia  mater  of  the  cortex  of  the  brain.  The  vertebral  ai-teries 
•a}':  '  '  flv  the  pms,  the  nieduUa,  and  cerebelhiin.  The  internal 
:  aish  m«>Ht  of  the  bhwui  to  the  eerel»ral  liemisi^heres.  The 
rtivle  of  Willis  gives  off  Beta  of  small,  short  branches,  which  pass  uj> 
directly  into  the  substance  of  the  brain,  supply ing  the  basal  pm^^lia, 
antl  these  are  known  as  the  rent/rd  arierks.  The  anterior,  middle, 
aiul  posterior  cerebral  arteries  send  off  terminal  l^ranchen,  which  suih 
ply  blood  14)  the  pia  mater  and  cortex,  and  tlipy  are  known  as  the 
cortical  aritrUs.  Xear  their  ori^^in  tliey  also  give  aS  some  central 
arteries. 

Figore  21  (pajute  274)  shows  the  Urain  hiid  o|ipn  by  a  hnriztintal 
^^•ectimi,  eJtiMJsin^;  the  basal  ganglia,  and  showing  their  relations  t**  the 
^hiitemal  and  external  oaiieules.  The  darkened  area  on  the  right 
^nide  ia  that  which  is  most  frequently  involved  in  cerebral  hcmor- 
^U'tjiig<%  as  well  as  in  cerebral  softening,  more  especially,  however,  the 
H^ormer.  The  parts  injured,  as  will  be  seen,  ai^  chieily  the  lentieu- 
^^•r  ttQefoiiB  and  the  pi>sterior  [►ortiou  of  the  internal  capsule. 
^^  Tbe  coiwtittieiitB  of  this  capsule  have  been  descriWd  and  figured 
^■liffBanilill;  by  different  authors.  According  to  the  latest  investiga- 
^^kma  by  Dejerine,  the  anterior  portion  of  the  capsule — I'.e.,  that  l>e^ 
^^^"''^Nttl  tlie  caudate  nut 'lens  and  the  lenticular  uuileus~is  composed  of 
fibres  rauutng  from  the  frontal  lobe  into  the  anterior  fiortion  of  the 
optie  thmlamas.  At  the  Iw^nd  or  knee  of  the  capsule  is  a  small  band 
of  fifareft,  which  come  from  the  lower  [»ortion  of  the  central  convolu- 
titiikii  (ojierculum  Rolando),  bearing,  therefoi*e,  fibres  that  innervate 
lie  mouth,  thniat,  and  larynx.  Behind  this,  and  occupying  the 
Iill^r  jKiriion  of  this  segment  of  the  internal  cajisnlr*,  is  a  comi>ac^t 
Immlle  i*f  fibres  that  contains  in  its  anterior  part  the  voluntary  motor 
supplying  the  mus^^les  of  the  opposite  side  of  the  body.  Its 
mor  |x>rtion,  reaching  to  the  part  opposite  the  putanien,  con- 
taius  fibrei)  of  muscular  and  articular  sense,  Behin*!  this  is  a  band 
not  so  distiuctly  marked,  which  is  known  as  the  hit  mile  of 
Th**se  come  from  the  temporal  lobe.  Behind  this  l)undle  of 
[Torek  are  fibres  that  come  from  the  occi]>ital  lolie  to  enter  the  exter- 
ilate  Ixxly  and  the  jinlviuar  of  the  optic  thalamus.  These 
fibres* 
In  eerfibnJ  hemorrhage  not  due  to  trauma,  one  of  the  branches  of 
flbe  central  arteries  is  affe<*ted  in  the  vast  majority  of  crises;  hence 
il  hemnrrliage  not  ilue  to  trauma  is  practically  a  hemor- 


284       DANA— INTRACBANLU:*  HEMORRHAGE,  EMBOUSM*  THBOICBOSlg, 

rliage  iDto  the  central  parts  of  the  brain  substance.  The  further  away 
the  bhxHi- vessel  is  Irom  tlie  circle  of  Willig  the  less  (re(|aenUy  da 
ruptures  occui*.  * 

111  the  eominoD  farm  of  apoplexy  due  to  cerebral  hemorrhaKe,  ati 
examination  of  the  brain  discloses  a  clot  of  Wood  lying  in  the  ntigh- 
liorhood  of  the  corpus  striatum,  the  internal  and  external  capsiileH,  I 
and  optic  thalamus,  soraetiiui^s  breaking  into  the  ventricles.     The] 
parts  most  frequently  affected  are,  in  their  order,  the  external  eapsuli 
and  j>utamen,  tlie  internal  capsule  and  corpus  striatum,   the  opUc 
thalamus,  the  i-entrum  ovale.     After  tlds  ccune  in  frequency  hemor-* 
rluiges  into  or  upon  the  cortex,  into  the  cerebellum  and  pons  Vttrolii,| 
Hemorrhages  into  the  medulla  oblongata,  crura  cerelm,  and  corpiu 
caUosum  are  practically  never  seen,  except  from  trauma.     The  clot  »•] 
blood  varies  in  size  from  one-half  inch  in  iliameter  to  two  or  e\^ea| 
three  inches.     Sometimes  the  central  part  of  the  hemisphere  is  hoi- 
lowetl  fuit  liy  a  big  clnt,  the  sixe  of  an  orange.     In  a  majority  of  fat 
hemorrhagtiS  the  clot  breaks  into  one  of  the  lAterai  ventricles,  anj| 
blnod  is  found  liere;  some  of  it  oozes  through  into  the  third,  and  intc 
the  lat*>ral  vt.»ntricle   of  the  opposite  side.      Occasionally    the   ch 
bursts  through  the  cortex  of  the  brain,  and  aiii>ears  suiierficially  it 
the  subi»ial  or  even  in  the  arachnoid  space.     Very  rarely  somti  hem* 
oiThages  ajipear  primarily  in  one  of  the  lateral  ventricles,  ilue  to  th€ 
rupture  of  some  small  artery  or  vein  in  the  tljahimus.     Hemorrhn 
inUi  the   pons  usually  occur  in  the  median  line,  and  are  generally^ 
small.     CerelK^lar  hemorrhages  ai'e,  tm  a  rule,  sufficiently  largo  Ui 
cleave  thrungb  the  cereliellum  and  break  externally,  the  IJood  flnm-it 
into  the  fourth  ventricle.     They  are  oftenest  due  to  rupture  of  the 
superior  corelndlar  artery. 

Cortical  hemorrhages  are  usually  small,  lieing  not  more  than  half  I 
an  inch  or  an  inch  in  diameter.     They  may,  however,  extend  along  ; 
tLssure,  such  as  the  fissure  of  Ilnlando,  lying  ileeply  in  it  for  a  iIij^ 
tance  of  two  or  three  inches.     These  hemorrhages,  when  they  occu 
primarily  from  nipture  of  ccirtic^d  arteries  or  veins,  lie  beneath  the^ 
pia-arachnoid  memluane.     They  tear  up  and  irritate  the  cortex,  and 
may  Vu^eak  through  into  the  arachnoid  space. 

Hemorrhages  tliat  orcur  into  the  anicdinoid  s|)aee  are  due  to  i 


•  The  relative  frt*quet»cj  whh  wUUh different  parU  of  tlie  bmin Are4iffectA5d  ' 
licmorrliiigc,  hs  shown  hy  my  »t4itia1ic9,  is  m  toWuwn : 

Hemorrhageft  Juvolving  theliosnl  ganglU  and  venlHdes         ,    .  Sd 
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iptiini  of  otie  of  the  dural  veins,  or  of  the  veins  and  arteries  of  tlie 
Thane  liemorrba^ed  are  often  very  lai-ge,  uoveriug  the  convexitj 
of  one  hemiopliere,  and  sometimes  of  both  heminpheres.  The  clot 
Qtaj  be  half  mn  inch  or  more  in  thickuess.  Such  hemorrhages,  when 
ooetUTxn^  iiliopathically,  are,  as  already  stated,  lUiuost  invariably  the 
feettlt  ol  alcoholism  or  inBanity.  The  chit  in  these  casen  is  usually 
iind  to  be  conipoaed  of  several  superimposed  layers*  due  to  succes- 
dnrid  hemorrhages.  The  whole  constitutes  a  eondition  known 
llie  name  of  jmrftymenimfitis  htemo/rhatjiat* 

clot  in  the  common  form  of  apoplexy,  if  it  does  not  break 
:b  into  a  ventricle,  usually  takes  a  stuuewhat  ovoid  slrai>e,  owing 
tendency  of  the  blcMHl  to  split  away  the  longitudiual  iibres  of  the 
•ntram  ovale  and  capsules.  In  some  case^,  instead  of  a  distinct 
of  blofxl,  there  will  \ye  found  in  the  white  substance  or  basal 
;lm  m  collection  of  minute  capillary  hemorrhages,  associated  with 
of  the  tissue »  This  conditif»n  forms  what  is  known  some- 
^retl  Hi^f^tenifitj,  It  is  seen  oftenest  in  npojilexieH  which  are 
plicated  by  Bright's  disease  or  infectious  fevers.  In  comiectiun 
vitb  thme  local  changes  one  observes  also  that  the  convolutions  of 
the  bcain  nfion  the  side  of  the  hemorrhage  are  tlattened*  owing  to  the 
pvenmrecif  the  extra vaaated  blood.  The  meninges  are  generally  con- 
gestod,  and  often  one  finds  an  excess  of  cerelirospinal  Huid,  which 
Oiajr  be  tinged  with  WckxI.  In  addition  to  these  changes,  the  liloud- 
ai  the  Iwise  of  the  brain  will  be  seen  to  be  hard,  grayish,  and 
id,  standing  wide  open  when  cut,  owing  to  the  existence  of  athe- 


H^id,i 


^ 


life  is  preserved  after  a  cerebml  hemorrhage,  certain  reparati%^e 
imxemed  begin  to  take  place:  the  blcxxl  c<»agulates,  the  serum  sepa- 
iBtefi  out  ami  liecomes  slisfirl»ed.  This  occurs  at  the  end  of  al)out  two 
iVMlui.  During  this  time  a  tibrinous  wall  is  formed,  and  a  cyst  gmd- 
naUy  dereloi^.  This  cyst,  with  serous  contents  and  remains  of  the 
dot,  may  l>e  noted  by  the  twentieth  or  thirtietli  day.  The  cyst  grad- 
QaOv  contractsi  aud»  if  the  hemorrhai^e  is  small,  there  is  finally  left 
ily  a  cicatrix. 

In  addition  to  this  lfx:4il  change  in  the  al>8c*rptiou  of  the  clot  and 
Ihii  pfckdtsetion  of  the  cyst,  importaut  secondary  changes  at  once  be- 
n  to  take  place  in  the  nervous  substance  itself.  Owing  to  the  fact 
bages  so  fre4|uently  occur  in  the  neighborhocxl  of  the  in- 
e,  the  voluntary  motor  tract,  which  carries  impulses 
from  the  cortex  of  the  brain  t(3  the  motor  cells  of  the  spinal  cord,  is 
mem  Of  leaa  completely  cut  in  two.  This  motor  tract  is  really  made 
ap  of  tlie  nerve-cell  x>rtx;*^s8es  (neuraxons)  starting  in  the  cortical 
motor  area;  and  when  these  processes  are  cut  off,  their  i>eripheral 
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portions  ilie  tkrooghout  their  whole  extent,     Cousefjuently,  wtihio  i 
fow  (hiyn  (from  ihi^  tenth  to  the  fourteenth)  it  18  found  thnt  the  whul 
of  the  motor  tibrew  brlow  the  lenioD,  extending;  down  into  the  npinj 
c*onl,   be^in  to  undeixo  a  Jo^enerative  softening.     The  tiVires  ulti- 
mutely  are  derttnjyed  and  disappeiir,  and  in  their  place  couniM-tive 
tissue  is  develojied.     Henee,  from  the  Beat  of  the  leHion,  passing  do>«i^|_ 
through  the  crura  cerel>ri  and  the  pons  and  medulla  and  lateral  au4l^| 
anterior  median  columns  of  the  cord,  tliere  inins  a  strip  of  connective 
tissue  instead  of  normal  nerve  fil>re8*     This  process  is  called  a  8e<!on--^i 
dary  degeneration,  and  itn  existence  is  the  cause  of  many  of  the  neri^H 
HUH  svmptoms  that  are  seen  in  the  chronic  stage  following  the  ajvo-^ 
plectic  stnike.  ^J 

The  further  morbid  changes  in  the  bmin  have  to  l>e  made  oitlH 
mainly  liy  micrnHco pic  examination.  These  all  go  to  show  that  tbit 
fiinilamental  tnnible  in  cerebral  heraoiThage  m  a  iliseaseof  the  blootU 
vessels*  Much  controversy  still  exists  as  to  the  exact  nature  of  thi 
changes.  However,  it  can  l>e  stated  with  very  considerable  confi- 
dence that  the  following  are  the  main  pathological  conditions: 

First,  a  certain  degree  of  ata'ophy  of  the  brain  substance  itself. 

Second,  a  degenerative  clinnge  in  the  walls  of  the  smaller  arteiic 
and  whicli  may  lje  included  under  the  ternia  arterial  sdermis  and  i 
romtK 

Third,  certain  special  changes  whicli  leiid  t-o  the  formation 
minute  aneurysms  ujM>n  the  terminal  arteries,  these  being  known 
vulifuy  atjifuryems. 

Fourth,  specific  difiease  of  the  blood-vessels,  known  as  e^idart 
ohliterttHS ;  and 

Fifth,  vfirioua  rare  changes  that  may  be  included  under  the  head 
of  amyhnd  ikyt*nerafion  nuil/fifff/  dt^f/t^nentfion  of  (he  ut'tcries. 

1*  Between  the  ages  of  forty  and  forty-five  the  brain  begins 
atrophy  slightly,  and  as  the  result,  the  cranial  space  is  less  com* 
l>letely  tilled  with  brain  tissue,  its  ])lace  l>eing  taken  by  cerebro«pii 
tluid.     This  tluid  gives  less  support  to  the  arterial  walls  than  tl 
brain  tissue  it^f ;  hence  this  forms  a  factor,  at  leasts  although 
minor  one  in  dibiting  and  rupturing  vessels.     The  older  f>athologist 
attributed  gre^t  importance  to  the  atrophic  process,  and  even  con-^ 
sidered  that  there  was  primarily  a  local  softening  or  atrophy  of  brain 
tissue  in  the  regions  surrounding  the  broken  vessel, 

2.  Arterial  sclerosis  and  atheroma  are  included  under  the  general 
mime  of  chronic  tfnscitlifis  or  chrome  emhirferitis.     The  process  affeotii 
chiefly  those  fiarts  of  the  arteries  at  which  branches  come  off,  and 
is  due,  accortling  to  WeichsellMium,  to  a  diminution  of  the  elastieitj 
of  the  vessel  wall,  brought  al>out  by  general  disturbances  of  nutri- 
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wlticb  are  associated  with  advanced  age,  alcoholiHin,  goat,  and 
BrinlitH  tlisease.     Ab  a  result  of  this  loss  of  elasticity  the  vessel  di- 

IhitB^  lli«  blood  current  slows  ui»  a  little,  and  proliferation  of  eounee- 
iive  tMiue  taken  place  in  the  internal  coat  or  intima*     In  this  way 
ilMS   lamen  of  the  artery  is  made  suialler  again,  or  would   be   if  a 
ilf%£ei^ratic»n  did  not  Ijegiu  to  take  place  in  the  aiierial  walls ;  but, 
oiring  to  this  degeneration,  the  new  connective  tissue  of  the  intima 
becomce  hyaline  and  fatty.     It  has  little  resiliency  and  the  ai-tery  is 
ddtttod  again.     The  connective-tissue  proliferati^m  now  begins  to  af- 
kc%  also  the  midtUe  and  outer  coat8,  and  the  degenerated  parts  of  the 
newly  furtiieil  tissues  are  tilled  with  dep*jsits  of  lime.     In  this  way 
»^ quite  large  calcjireous  plates  are  tinalh  deiK>sited  in  the  arterial  w^alL 
Kftlm  comlitiou  forms  what  is  known  as  atheroma.     The  artery,  as  a 
^NQal  feeult,  becomes  a  rigid,  inelastic  tul>e,  that  stands  wide  open 
'vfaiiiictit,  instead  of  collapsing.     During  the  process  of  this  athero- 
naloaa  ehango  a  bloo<l-vessel  may  nxpture,  ownng  to  the  weakness  of 
tka  wall  protluctnl  by  the  degenerative  prc^cess*     Atheronm,  however, 
of  this  type  doea  not  lead  to  actual  obliteration  of  the  aiieries* 

3-  The  pres^ence  of  miliary  aneurysms  nud  their  alleged  great  ira- 
tee  in  the  production  of  cereV>ral  hemoiThage  w*ere  first  brought 
'tlie  attention  of  the  profession  b\  the  researches  of  Charcot  and 
Bomeftard,  in  1872.  These  aneurysniH  had,  however,  been  seen  pre- 
^oaaly  by  Cmveilhier  and  Calmeil.  Sir  William  Gull  had  also  seen 
IhiMii,  and  in  one  case  referred  to  them  as  a  cause  of  cerebral  hemor- 
Tliage«  Charcot  and  Bouchard  asserted  that  these  aneurysms  w^ere 
ptaelically  always  to  be  found  in  cases  of  idiopathic  cerebral  hemor- 
liiage.  They  are  usually  not  very  numerous,  but  ther-e  may  be  more 
lltaii  a  hundred.  They  are  small  in  size,  ranging  from  one-tw^enty- 
Silli  to  one-oiie-hundredth  of  an  inch  in  diameter,  and  are  fusiform 
W  flaeeulated  in  8haj>e.  They  are  due,  it  is  believed,  primarily  to 
a  periftiteriliii^  which  leads  to  a  weakening  and  dilatation  of  the  walls. 
They  inrolre  only  the  very  small  arteries.  The  essential  importance 
of  miliary  aneurysms  in  the  production  of  cerebral  hemonhage  haa 
btto  maintained  for  many  years,  but  later  investigations  do  not  en- 
tiralj  support  the  original  view.  Dr.  Ludwig  Stein,  in  the  Deutschv 
ZeUnchrift  fttr  NermnheUhtuth\  Vol  VII.,  p.  313,  has  in  particular 
MitroTerted  it.  He  states  that  he  has  not  been  able  to  find  the  mili- 
tiy  aMorysms  in  all  easee,  and  that  sometimes  dissecting  aneurysms, 
INodllced  by  the  passage  of  blood  into  the  lymph  sheath  of  the  arte- 
iMt  W»ult  in  appeafanoea  closely  simulating  aneurysms.  He  fur- 
ill€ni>ore  contends  that  the  fnsiform  aneurysms  may  l>e  foimd  in  per- 
fcc*ly  liGalthy  brains,  and  even  in  the  brains  of  young  people,  and 
that  tBejr  are  not  dangerous  morbid  conditions.     Typical  miliary  an- 
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eurysms,  he  siiys,  are  present  tuueli  lean  mrely  than  has  been  statedt] 
and  tliey  play  iit>  ^ivat  rule  iu  tlie  prmhictinn  of  braiu  hemorrliageH,  I 
the  most  esseotial  thing  being  tht?  MtheromatoHis  anil  syphilitic  dji*-! 
ease  of  the  blood-vesseLs.     Even  Charcot  and  Bouchard  admit 
miliary  aueurysinH  Htiin<l  in  nu  chine  rehititm  to  atheroma — tliat  aih«>- 
roma  may  Im  preHent  without  them,  and  cive  cermi, 

4.  Syphilitic  dist*a^5e  uf  the  blood-veasels.     Syphilis  exercige^  a] 
selective  iuduence  np<Jii  the  bh>od-veHHelB  of  tlie  brain,  owing  Uj  tbej 
fact  that  these  vessels  are  8iip[)lied  with  lymph  sheaths  along  whiel 
the  specific  poison  travels*     Among  three  hundred  crises  ul  brain 
syphilis,  with  aiitupsies,  in  which  there  were  ai*opleetic  attacks,  iai 
sixty-nine  there  was  cerebral  hemorrhage  (Lechuer).     Syphilis  leiul^l 
to  arterial  disease,  either  dimetly  by  the  production  of  an  obliteratit 
endaiieritis  or  indirectly  by  the  involvement  of  the  blood-vessels  ia| 
a  syphilitic  gnmm^itous  exudate  or  syphilitic  ncxle.     In  the  for 
case,  that  of  svfdiilitic  endarteritis*  the  process  I'esembles  very  mucl 
that  descriljed  under  the  head  <>f  atheroma,  only  differing  from  it  in ' 
that  it  does  not  terminate  in  fatty  degeneration  or  calcification,  but^ 
does  lead  to  a  narrowing  and  obliteration  of  the  vessel.     When  the^| 
bl ami- vessels  are  involved  through  the  proximity  of  a  syphilitic  node, 
all  the  coats  are  infiltrat^xl;  but  the  prt»cess  seems  primarily  a  ]>eriar- 
teritisj  with  a  secondary  involvement  of  the  other  coats.     During 
this  process  the  vessel  walls   are  finally   obliterated.     In  some  in-J 
stiincews,  however,  during  the  priDcess  of  the  disease  the  wall  ruptun^] 
and  hemorrhage  occurs.     More  often  tliere  is  a  Vihwlting^up  of  th« 
vessel,  and  tlirombosis  is  the  result.     Syphilis,  therefore,  in  only 
about  one-sixth  of  the  cases  of  apoplexy  produces  hemorrhage;  in 
the  other  six,  thrombosis.     The  veasek  affectetl  by  the  syphilitic 
process  are  chiefiy  the  arteries  at  the  l)ase  of  the  brain— namely,  the 
basilar  and  its  branches,  and  the  circle  of  Willis  and  its  immediate , 
branches* 

In  mldition  to  tlie  foregoing  forma  of  arterial  disease,  one 
sionalh^  finds  fatty  degeneration  of  the  walls  of  the  artery,  du 
septic  states;  and  amyloid  changes  in  the  arterial  waUs. 

Pathogeny. 

The  factors  iu  the  prothn'tion  of  the  cerebral  hemorrhjvge  are!  a 
diminished  support  to  the  vessel  wail»  a  diminished  elasticity,  weak 
ness  of  these  walls,  and  an  increased  arterial  tension. 

Of  these  factors,  it  is  admitted  that  the  most  important,  by  all] 
cnlds,  is  disease  of  the  arterial  wall  An  increased  arterial  tension, 
hypertrophy  of  the  heart,  and  abnormal  i>eri|)heral  resistance  in 
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rtas  piny  a  miunr  part*  It  m  probable  that  sometimes  iieraooa 
I  bom  with  peculiar  anomalies  of  the  arteries  whieh  render  hemor- 
I  more  p<)S8il)le,  a«,  for  example,  abnormallj  small  brain  arteriea 
I  otherwise  wellHleveloped  arterial  systems. 
The  reason  for  the  particular  location  uf  cereliral  hemorrhages  is 
ttpon  simple  mechanical  causes.  The  l>hHHl  pressure  in 
internal  carotid  is  about  one  hundred  and  fifty  millimetres. 
|ow»  the  blood  pasning  through  the  internal  crarotid  goes  almost 
iivftlv  intij  the  cin»le  of  Willis,  and  with  alrarw^t  equal  directneBS 
■to  tlie  central  arteries  which  ai-e  given  off  from  it  and  its  branches; 
^OseqtieDtly  the  blood  pressure  in  these  central  arteries  is  relatively 
sigh.  On  tlie  other  hand,  tlie  blood  pressure  in  the  cortical  arteries, 
owing  to  their  length  and  wide  distribution,  is  much  lower.  One  of 
Uie  Aiienes  which  seems  to  receive  this  excessive  pressure  most 
dmctly  is  a  branch  of  the  middle  cerebral,  known  as  the  kntlntlfh' 
MfkU€  artery^  and  Charcot  calls  this  "  the  artery  of  cerebral  hemor- 

^^^B  Diagnosis. 

Bio 

FT' 
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In  the  diagnosis  of  hemorrhagic  apoplexy  we  have  a  number 
prt>blems  to  consider: 

I.  Til  distinguish  hemorrhagic,  embolic,  thrombotic,  and  hysteri- 
i«l  A|)Oplexy  from  other  conditions. 

II,  To  distinguish  hemorrhagic  ai>oi>lexy  from  embolism,  throm- 
ond  hysteria. 

HL  So  far  as  is  jjossible,  to  locate  the  position  and  extent  of  the 
hAmorrlMige. 

When  one  is  called  suddenly  to  a  patient  who  has  fallen  down 
QMoiMsciofis  he  must  keep  in  his  mind  the  possibility  of  the  foUow- 
jug  ^. ,    ■'      ,  ,^  Ijeing  present : 

H        :__.:ige,  tbrombosis,  embolism, 
Dmnkenness. 

I  CoiicQsaion  and  shock  from  some  injury  to  the  head. 

^^    SjBoope. 

^B     Some  form  of  hysteria  or  epilepsy. 
^H     Crsiiiic  or  tlialietic  coma. 

^^L^pinin  poisoning  or  poisoning  by  other  narcotics. 
^^Hpii  a  matter  of  practical  ex|)erience,  we  know  that  most  of  these 
^TBei  of  sudden  unconsciousness  which  a  physician  is  called  to  at- 
tend are  due  lo  apoplexies,  epilepsy,  hysteria,  alcohol,  or  concussion 
ol  Ihft  InniD.  In  many  case^  we  know,  too,  that  a  few  questions  from 
tho  friendii  or  relatives  very  soon  inform  the  practitioner  of  the  na- 
ot  Ibe  trouble  witljont  a  vprv  tliorough  examination  on  his  part, 
Vol.  X-l^ 
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It  18  seldom  that  a  case  of  ak'oliolism  occurs  without  ii  pretty  diBt 
prenouB  history  associated  with  it.      When  a  ])en*oD  falU  into 
epileptic  coma,  there  is  usually  some  previous  history  that  throwt* 
light  upon  it  also ;  and  so  with  the  other  comatose  states  to  which  the 
physician  is  called.     I  need  oiJy  suggest  a  lew  practiced  points  which 
may  be  borne  in  mind. 

In  cases  of  apoplexy,  for  example,  whether  due  to  hemorrhage  or 
to  acute  soft/en  in  |l;,  thert?  rartdy  fails  t^^  be  some  evidence  of  the  het] 
plogia.     This  can  bt^  brought  out  cither  by  pricking  the  i>alms  of 
hands  or  the  soles  of  the  foet  on  the  two  sides,  or  by  lifting  the  liml 
and  seeing  how  tho\^  fall.     In  severe  forms  of  apoplexy  with  liemoi 
rhage  in  the  ventricles,  there  is  sometimes  stiffness,  even  at  an  earlj 
period,  of  the  affected  side.     In  addition  to  that,  in  apojjlexy  the  pi 
pils  are  rarely  even,  while  in  other  conditions  they  are  nsoally 
The  presence  of  some  heart  murmur  of  very  marked  character  mn 
at  once  suggest  that  there  is  embolism.     On  the  other  hand,  the  &t 
torous  resi>iration,  tiie  slow,  hard  pulse,  the  flushed  face,  t<^eth€ 
with  the  physiognomy  antl  ago  of  the  patient,  may  show  at  onc^ 
it  is  a  case  of  cerebral  hemorrhage.     In  cerebral  liemorrhage,  if 
is  coma  the  ]>atient  cannot  easily  be  aroused,  and  even  if  aroused 
may  iye  aphasic  and  unable  to  understand  and  answer  questionii.     In 
most  of  the  other  comas  vigorous  excitation  of  the  patient  will  usnally 
bring  out  coherent  wonls  of  some  sort.     This  is  particularly  the  caae 
with  the  coma  of  alcoholism  and  apparent  coma  of  hysteria.     If  ther 
is  a  suspicion  of  the  liyst-erical  condition,  the  use  of  cold  affusions,  > 
j>re88ur0  on  the  supraorbital  ner\^e,  or  an  emetic  will  often  brejik  u| 
the  attack.     It  not  infrequently  occurs  in  this  city  that  acute  alcohol 
ism  is  associated  with  concussion  of  the  brain,  and  sometimes  eve 
with  hemorrhage*     Patients  brougljt  to  the  hospitals  in  this  oondij 
tion  often  present  symptoms  that  it  is  very  difficult  to  analyze,  and 
do  not  believe  it  is  always  possible  at  once  to  distinguish  alcoholism 
associateil  \^'ith  concussion,  due  perha[)R  to  a  blow  on  the  hea<l 
some  tight  or  fall,  from  a  hemorrhage  in  the  l>niin.     As  a  gener 
nile,  we  know  that  in  acute  alcoholism  the  patient  is  not  abeolntelj 
comatose,  but  can  l>e  aroused  slightly.     His  impils  are  e\*en,  he 
no  hemiplegia,  his  breath  is  strong  with  alcohol,  he  has  no  com 
sions,  he  often  struggles  violently,  and  he  presents  in  general  tl 
physiognomy  of  a  drunken  man,  which  is  familiar  to  the  hospit 
and  general  practitioner. 

The  coma  of  uraomia  is,  in  my  experience,  a  relatively  rare  oonrli- 
tion,  unless  we  consider  the  coma  which   simply  precedes  deathi^| 
Ordinary  attacks  of  ur«pmic  coma  are  certainly  rare  in  hospital  expe-^" 
rience,  and  twitchings  of  the  muscles  and  mild  convulsive  attacks  aie 


I  frequent  manifefttiitioiiH  t»f  orsemie  poisoniiig.  Ura^uiic 
QdiiaU}*  caioea  od  slowly,  but  if  it  does  occur  suddeuly,  an  it 
'  do,  ii  is  easily  distioguiHlied  by  tlie  manifest  evideueea  of  BriKlit's 
k  obiaixied  from  examinatioD  of  the  uriue,  by  the  phyHiognnmy 
oC  the  iMitient,  the  ecjual  pupik,  absence  uf  ht*mlplegia,  and  the  ti^nse 
*oaiiditioii  of  the  arteries.  The  patient  can  usuidly  Ije  arouned.  The 
pOfillH  lire,  iks  a  rule,  rather  contracted  than  cjlherwiBe.  Barely  they 
are  finely  and  eveidy  contracted,  but  they  may  be  dilated,  The  res- 
Ijiimlioiiis  are  not  Btertormui^,  and  are  oftener  accelerated  than  retarded, 
Tba  ooma  of  syne<*f>e  and  the  coma  from  concussiiin  nf  th*^  brain  can 
WQaUy  be  recognized  by  the  history  of  the  case  and  the  examination 
of  ths  heart  and  of  the  heacL     The  temi>erature  is  usually  normal  or 


Tke  coma  of  opium  poisoning  ia  recognized  by  the  history  of  the 
and  presence  of  slow  breathing.  It  ia  not  of  tlie  Chevne-Stokes 
^fpSy  ami  is  not  stertorous,  but  is  simply  very  slow,  being  reduced 
tometiiiies  to  three  or  four  a  minute.  The  face  is  slightly  congested, 
tlie  aldn  often  moist,  and  there  may  be  a  slight  rise  of  temperature, 
(rom  one-half  to  one  degi^ee;  tlie  pu])ils  are  contracted  Ui  a  pinpoint; 
Hie  patient  cannot^  a^  a  rule,  be  roused  at  all.  There  is  no  evidence 
of  hemiplegia,  no  twitchings  or  con\T^ilsive  movements,  the  pulse  is  not 
dowand  hard,  but  rather  rapid.  In  some  cases  hemnn-hage  int-o  the 
Ivans  prodoces  a  condition  of  symptoms  chisely  resembling  this. 
hisfeor^^  of  the  case,  the  fact  that  sometimes  the  patient  vomits, 
lbs  esaminatioo  of  the  contents  of  tlie  stomach,  obtained  by  a 
li  pump,  will,  as  a  nde,  usually  settle  the  diagnosis. 
In  hysterical  apoplex\  the  coma  is  not  profouud*  the  face  is  not 
i  jpTolfed  in  the  paralysis,  there  is  usually  total  hemianicsthesia,  and 
^■l^r  «xHilraction  of  the  visual  field,  hemianopsia,  hemiagensia,  and 
^^boQS  deafness  on  tlje  affected  side  are  to  be  noted, 
^r  To  sum  up,  the  [)hv8ician  who  is  called  to  make  a  diagnosis  of 
ilw  eomatoso  patient  should  obsene  the  following  rules : 

Ge4  the  histiiry  of  the  patient  as  completely  as  possible.  Note 
the  gensral  physiognomy  of  the  patient  and  bear  in  mind  the  im- 
prarioD  which  that  first  glance  gives,  for  to  the  experienced  obsener 
thsm  ts  nothing  so  valuable  as  tlie  instinctive  judgment  which  comes 
lo  Qos  when  first  brought  into  the  prasence  of  disease.  Begin  a 
sat«fiil  examination  of  the  different  functional  disturbances  of  the 
Examine  the  mental  condition,  the  depth  of  unconscions- 
that  exists.  See  if  the  pati<*nt  can  l)e  roused  bv  calling  or  by 
aay  kind  of  stimulation.  Examine  the  heart  for  evidence  of  disease 
or  of  failing  power.  Examine  the  pulse  for  its  rapidity,  its  regu- 
laii^,  and  tension.     Note  the  character  of  the  respirations^  x^rticu- 
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larly  whether  they  are  slow,  and  whether  they  are  of  the  Cheyne- 
Stokes  tyi)e.  Note  whether  there  is  any  paralysis,  either  in  the 
form  of  hemiplegia  or  otherwise.  Move  the  limbs  in  order  to  test 
their  flexibility.  Test  the  patella  tendon  reflex.  Note  with  the  help 
of  a  pin  or  some  instrument  causing  irritation,  whether  there  is  an- 
aesthesia or  an  exaggeration  of  the  skin  reflexes.  Examine  the  pupils, 
their  ecjuality,  their  reaction  to  the  light. 

Take  the  temperature  of  the  body,  and  if  apoplexy  is  in  any  wise 
suspected,  take  the  temperature  of  each  axilla,  as  well  as  in  the 
rectum,  in  order  to  determine  the  relations  of  the  temperature  between 
the  two  sides  of  the  body.  The  head  should  always  be  carefully  ex- 
amined to  distinguish  whether  there  are  any  evidences  of  bruises  and 
fracture.  The  ears  should  be  examined  for  signs  of  rupture  of  the 
drum  or  hemorrhage.  The  tongue  should  be  examined,  in  many 
cases,  to  see  whether  there  has  been  any  biting  of  it  during  convul- 
sions. Finally,  the  stomach  contents  may  have  to  be  tested  for  poi- 
son, and  the  urine  to  determine  the  question  of  uraemia. 

The  second  problem  in  diagnosis  is  to  distinguish  between  hemor- 
rhage, embolism,  and  thrombosis. 

Practically  the  distinction  lies  most  frequently  between  throm- 
bosis and  cerebral  hemorrhage.  Cerebral  hemorrhage  occurs  most 
frequently  in  the  middle  i)eriods  of  life,  between  the  ages  of  thirty 
and  fifty.  After  the  age  of  sixty-five  or  seventy  and  before  the  age  of 
thirty  and  thirty -five  we  should  exi)ect  softenings  from  senile  or  syph- 
ilitic arteritis.  There  is  in  hemorrhage  often  a  history  of  arterial 
disease,  that  is  to  say,  of  gout  or  chronic  alcoholism,  or  Bright's 
disease.  We  have  also  sometimes  an  hereditary  history  of  cerebral 
hemorrhage  which  may  help  us  in  diagnosis.  Hemorrhage  has,  as 
a  rule,  few  marked  premonitory  symptoms ;  the  patient  may  even  be 
feeling  unusually  well  at  the  time  of  his  attack,  and  a  history  of  this 
condition  gives  rise  to  a  strong  presumption  of  vascular  rupture. 
Cerebral  hemorrhage  is  sometimes,  though  not  always,  the  result  of 
a  sudden  exertion,  whereas  thrombosis  rarely  occurs  under  such  a 
condition.  Hemorrhages  occur  more  often  in  the  morning  or  evening, 
and  they  do  not  often  occur  during  sleep.  When,  therefore,  a  person 
wakes  up  in  the  morning  and  finds  that  he  has  a  hemiplegia  we  may 
pretty  safely  assume  that  it  is  due  to  an  acute  softening.  Cerebral 
hemorrhages  come  on  suddenly  and  usually  with  loss  of  consciousness. 
The  flushed  face,  the  slow,  hard  pulse,  the  throbbing  carotids,  and 
other  evidences  of  intense  cerebral  congestion  and  overaction  of  the 
heart,  all  point  towards  hemorrhage.  On  the  other  hand,  in  thin, 
anaemic,  and  weakened  individuals  the  occurrence  of  a  sudden  hemi- 
plegia would  be  more  likely  to  suggest  an  acute  softening.     In  cerebral 
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eoiiseiou8iies3  is  more  frequently  and  profoundly  lost, 
in  acute  softening  the  patient  may  retain  consciousness  or  be 
semieoznatoee.  An  inequality  of  the  pupils,  indicating  an  un- 
^{iml  pressure  in  the  brain,  suggests  hemorrhage  rather  tliau  soften- 
iiiig.  Yomiting  indicates  hemorrhage  rather  than  softening;  but 
conTulBions  may  occur  in  either  state. 

In  cerebral  hemorrhage,  if  it  is  at  all  large  and  there  is  decided 
«lioek  with  loss  of  con8ciousness»  the  temperature  in  the  rectum 
within  a  few  hours  after  the  attack  sometimes  falls  t^vc  or  three  de- 
gFeim.  After  twelve  or  twenty -four  houi-s  the  temi>erature  in  cerebral 
hemorrhage  is  apt  t^:*  he  a  little  elevated,  perhapjs  about  one  degree, 
•ad  n^ttttUy  it  is  a  degree  higher  ou  the  paralyzed  side;  on  the  other 
hand,  in  acute  softenings  the  temf^^erature  of  the  body  is  very  slightly 
•ffdcted ;  it  is  equal  or  nearly  so  on  the  two  sides,  and  practically 
irmai  in  tlie  rectum.  In  hemorrhages  also  the  temperature  is  more 
Ftjit  to  rise  a  little  on  the  second  or  third  day,  while  in  acute  softening 
[inch  change  does  not  occur  unless  the  softening  is  very  great,  or 
the  poDSt  or  is  associated  with  some  septic  process.  In  cem- 
bemorrhage  on©  finds  moi-e  evidences,  as  a  rule,  of  arterial  dis- 
i  Uiati  in  emlx)lism»  but  rather  lens  than  in  thrombosis,  unless  the 
client  be  a  syphilitic.  A  history  of  syphilis,  especially  of  an  infec- 
I  occurring  within  three  or  four  yeai-s,  suggests  a  thrombosis  and 
ing  rather  than  a  hemorrhage,  although  sometimes  a  cerebral 
Dorrhage  does  ocx!ur  as  a  result  of  syphilis. 

Finaliy  a  tjuicker  return  of  consciousness  and  a  more  rapid  i>rog- 

towanls   recovery   indicate  softening  rather  than  hemoirhage, 

lemorrhages  are  more  serious  and  more  fatal  than  softenings.     Eui- 

practically  never  occurs  without  a  senous  and  generally  an 

form  of  endocarditis  being  present.     It  doe^,  however,  occur 

pr  pregnancy  and  in  cert^iin  cases  of  sepsia.     When,  therefore,  a 

Lperscm  hiis  an  abscess  in  any  part  of  the  body  or  an  acute  eudocar- 

litb*  the  iM)«Hil>ility  of  emlx>lism  may  be  considered  great.     Tlie  age 

be  fiatient  is  also  a  heli>.     Embolism  rarely  occurs  in  the  aged. 

iii  mtrnt  fre«|ueut  in  the  earlier  i)eriods  of  life,  at  least  before  the 

degenerative  clianges  have  set  in.     The  history  of  syphilis  would  le^id 

one  lo  make  a  diaj^nosis  of  thrombosis  or  hemonlmge  rather  than 

mboHflm.     EmlKjlism  occurs  more  often  in  women,  and  is  rare  in 

ehOdxM*     A  profound  amemia  would  lead  one  to  expect  an  embolism 

JTAtliff  than  thrombosis,  tliough   this  factor  has  not  a  very   great 

reight.     In  embolism  one  rarely  geti*  a  history  of  any  premonitory 

lijmfttoms,   while  in  thromlMisis  a  pi-evious   history  of  headaches, 

|nif!ntal  confu3*ion,   vertigo,  pariesthesia,  and  transitory  paralysis  is 

often  fannd«     The  onset  in  emV>olism  is  always  sudden;   it  begins 
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often  with  some  motor  symptoms,  that  is,  a  slij^ht  eou\^ikive  twitch- 
ing or  a  slight  hemiplegia  followed  In  cotnpleie  paralysis*  In  throm- 
bosis the  symptoms  come  on  ^.^nulniilly. 

The  rules  for  the  lo^ali/Jitinn  of  the  lesion  must  be  drawn  from 
the  symptoms  given  under  the  heads  of  the  diflerent  clinical  tjpes  ol 
apoplexy* 

Prognosis. 

Tlie  prognosis  of  intracranial  hemorrhage  depends  a  great 
on  the  seat  and  size  of  the  legion*  Taking  intntcranial  hemorrh 
as  a  whole,  it  is  my  experience  that  one-half  to  two-thirds  reeoTe] 
from  the  first  attat-k  of  hemoiThage,  less  than  one-half  of  the  re-' 
mainder  reeover  from  a  second  attack,  and  very  few  indeed  recover 
from  a  thini ;  although  I  have  known  persons  to  have  as  many  as  five 
successive  attneks,  dying  in  the  last.  Apoplexies  in  which  there  is 
a  very  profound  loss  of  consciousness,  lasting  for  at  least  three  days, 
are  usually  fatah  If  the  temperature,  instead  of  falling  on  the  second 
nr  third  day,  begins  to  rise,  the  outlook  is  uniformly  unfavorable. 
The  api>earance  of  Cheyne-Stokes  respiration  is  an  extremely  bod 
sign,  although  I  have  seen  a  case  in  wluch  recovery  took  place  after 
a  free  venesection.  Wlien  any  symptoms  develo|)  dimug  the  attack 
whiuh  iudicnte  iovolvement  of'the  medulla  the  i>rognosis  is  most  un- 
favorable, aud  the  same  may  l>e  said  of  hemorrhages  invohing  the 
tubercula  qumlrigeraina  and  causing  ocular  paralysis.  Wlien  a  case 
of  apoplexy  which  is  apparently  doiug  well  suddenly  develops  coma 
or  convulsions,  the  oiitlook  is  mo»t  unfavorable,  for  it  indicates  tha 
extension  <jf  the  heiMnrrhage.  Cases  in  which  the  hemiplegia  is  very 
complete,  so  tliat  the  j>atieut  can  move  neither  hand  nor  fnot,  are  most 
serious,  though  not  necessarily  fatal.  On  the  other  haml,  when  the 
attack  is  not  asscxnat<?d  with  loss  nf  cfinsciousness  or  rise  of  temper- 
ature to  any  marked  degi*ee,  the  outlook  is  very  good.  The  presence 
of  Bright's  disease  is  of  bad  omen,  and  if  pneumonia  develop«  the 
patient  dies.  It  is  difficult  to  prove  it,  but  it  seems  to  me  prolmble 
that,  other  things  being  e<iual,  hemorrhages  are  less  fatal  with  young 
persons  than  they  are  with  the  aged.  This  would  follow  naturally 
from  the  fact  that  the  brains  of  the  aged  are  not  so  well  nourished* 
and  that  the  tissues  present  less  resistance. 

The  presence  of  dial3etes,  chronic  alcoholism,  a  convalescence 
from  typhoid  fever,  idiopathic  ameroia,  funiish  unfavorable  condi- 
tions. In  many  causes  cerebral  ai>ojdexy  seems  to  put  a  check  npon 
the  activity  of  the  patient,  enforcing  a  quiet  and  regular  life,  and 
tending  even  in  prolong  existence.  It  may  be  thus  considered  almost 
a  consen'ative  process.     Many  caaes  of  hemiplegia  live  for  five 
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ten  or  more  years.  Tlie  prugnosie  as  to  the  recovery  from  the  par- 
alf»b  also  varies  very  much.  As  a  rule,  recovery  begins  to  take 
pbte  within  a  fortnight,  and  it  continues  up  to  the  end  of  a  year. 
Bftpid  improvement,  however,  oeases  at  the  end  of  a  couple  of  months, 
aid  after  that  time  progress,  if  it  takes  place,  is  very  slow. 


i|Mm 


Treatment. 

The  treatment  of  the  condition  depends  natarally  very  much  upon 
I  the  fac9l  whether  or  not  the  physician  has  been  able  to  make  a  positive 
diagooeis  of  intracranial  hemorrhage.  If  he  is  satisfied  upon  this 
^  point  pmrnjit  and  vigorous  treatment  may  l»e  of  great  use.  The  pa- 
tient, if  seen  early,  should  l)e  placed  in  l>ed,  with  the  head  and  chest 
[▼ell  raisecl  and  the  clothes  loosened^  so  that  the  circulation  from  the 
not  im|)eded»  The  extremities  should  be  swathed  in  hot 
jng  out  in  mustard  water;  an  ice-bag  should  be  placed  upon 
the  Iiead ;  a  drop  or  two  of  croton  oil  mixetl  with  a  little  sweet  oil 
alaonld  V»e  place<l  upon  the  t^mgue.  It  may  sometimes  he  a  good  prac- 
tice in  cerebral  hemorrhage  to  attempt  compression  of  the  carotid 
the  affet^tetl  side,  provided  the  patient  is  seen  within  two  or 
hoois  of  the  attack,  and  the  symjitoms  do  not  show  positively 
rth^re  is  a  rupture  into  the  lateral  ventricles.  If  this  Iian  oc- 
irredf  carotid  compression  can  avail  little.  Comiiression  should  he 
mltimed  f<»r  three-qnai*tei's  to  one  hour.  Tlie  suggestion  which  has 
D  made  to  tie  the  carotid  is  not  to  be  recommended.  To  relieve 
sti^iicir,  turn  the  patient  on  the  paralyzed  side  and  see  that  the 
is  drawn  for^^ards.  In  plethoric  imtients  with  a  strong  ht^art 
congestitm  of  the  face,  and  strong  evidences  of  great  cerei»ral 
lia  and  overactiou  of  the  heart,  bleeding  to  the  amount  of 
^twelve  ounces  is  advisal>le,  and  I  have  seen  some  desperate 
apparently  brought  ui»  by  tlds  measure.  Contrary  to  what 
[might  be  expected,  bleeding,  if  not  done  to  great  excess,  does  not 
ly  injure  a  person  with  thrombosis.  I  base  tliis  statement 
in  which  thrombosis  has  occuiTed,  bleeding  has  been  i>er- 
foimadt  and  symptoms  of  improvement  have  appeared.  I  woidd  not 
baive  it  nnderstiMKl,  however,  that  I  consider  it  at  all  advisable  to 
bleed  in  such  conditions,  but  rather  the  contrary.  If  the  patient's 
ixiodilion  is  such  that  one  does  not  feel  justified  in  bleeding,  a  some- 
what simitar  efff*ct  can  be  produced  by  giving  two  or  three  drops  of 
ttncture  of  aconite  every  half-hour  until  the  endences  of  lowered 
iftisrial  tenjiion  and  weaker  heart  action  are  obtained.  The  tincture 
rf  Toratrnm  viride  is  recommended  for  the  same  purpose,  Duques- 
atTa  aconitinu  in  a  dose  of  gr.  jha  rei>eated  in  three  hours,  may 
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be  used  iimtead  of  tmcture  of  aconite,  wkick  is  not  always  a  tm 

woHliy  preparation.     The  adminiatratiou  of  ergot  has  been  ad^ 
but  I  dtj  ntii  believe  in  it^  utility,  nor  have  I  BtM*H  any  great  result 
from   bromides.     TI16  preparations  of  Lydiastis  are  recommendetl 
strongly  a8  useful  in  hemorrbage;  but  their  value  in  cerebral  hem- 
orrhage has,  so  far  as  I  know,  not  yet  lieen  determined.     In  some 
cases  of  cserebral  hemon^hage  the  shouk  and  the  weak  condition  of  the 
patient  are  such  that  there  is  evidence  of  heart  failure,  and  if  this  lie 
present  then  we  munt  not  hesitate  to  use  small  amount*^  f*f  alcohol,  ^ 
digitalis,  and  strychnine. 

After  the  first  few  hourB  any  attempt  U*  vtminA  tbe  hemorrhage  : 
futile;  it  has  by  tliis  time  done  ita  work.  There  may,  howeT 
sometimes  be  a  second  rui>ture  of  an  artery  or  a  breakage  into  thel 
ventricles,  and  in  order  t<:y  avoid  this  tlie  greateiit  ciire  must  Inb  take 
to  keep  the  ]iatient  extremely  cpiiet.  If  he  is  restless  and  delirious.^ 
bromide  and  chlond,  or  morphine,  should  l>e  given,  preferably  the 
former.  On  the  second  or  third  day  it  is  advisable  in  suspectetl 
syphilis  to  give  small  doses  ul  ifxlide  of  ptitassium;  that  is  to  say, 
doses  of  two  or  three  grains  every  two  hours.  If  the  patient  gradu 
ally  recovers  consciousness  all  medication  may  be  susi>ended  exce^ 
the  iodide  of  potassium  and  such  measures  jis  may  lx>  indicated  in  ae^ 
cordauce  with  the  development  of  the  symi)toms.  At  the  end  of  ten 
days  or  a  fortnight,  if  the  patient  lias  satisfactorily  improved,  one 
may  begin  cautiously  to  apply  the  faradic  cuiTent  to  the  paralyzed 
Iiml>s.  If  the  paralysis  is  slight  this  need  not  be  done  so  soon; 
if  comi»]ete,  there  is  some  benefit  in  beginning  electrit»al  a{>plicatio]ii 
early,  provided  they  are  raaile  very  short  and  very  miUl;  that  is 
say,  each  group  of  muscles  should  he  made  t<i  contract  three  or  four 
titnes  l>y  means  of  the  current.  If  a  {mtient  does  not  i)n)gre88  favor- 
ably, if  he  continues  in  a  state  of  liaiiial  unconsciousness  and  develops 
a  slight  fever,  there  is  little  to  lie  done  exc^ept  to  keep  the  emuHctories 
open ;  the  skin  should  l>e  bathed  with  warm  water,  the  kidneys  h^^ 
at'ted  U|)on  by  swtn^t  spirits  nf  niti^e  and  iodide  of  potassium,  and  th^l 
bowels  should  be  kept  regular.  A  milk  diet  is  to  l»e  recommende<l 
during  this  time.  Special  care  should  l>e  taken  lest  pneumonia  de- 
velop. The  mouth  should  l>e  kept  thortmghly  disinfected,  and  the 
pmtient  should  1m5  prevented  from  lying  too  long  in  the  same  positioo. 
Thorough  cleanliness  is  necessary  in  ortler  t^i  i^revent  the  develoff- 
ment  t>f  b^Hlsores,  fcir  in  some  cases  the  patients  void  the  urine  and^ 
fa*ces  in  the  l^ed. 

When  the  chronic  stage  has  been  reached  the  medical  tre^itment 
will  have  to  vary  very  much  in  accordance  with  the  general  healtli 
the  i>atient*    In  some  cases  in  which  there  is  evidence  of  syphilis 
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large  dcmes  of  ioclid©  of  potassiunu  with  occasional  courBes  of  mer- 
mrv,  mtifit  be  given.  If  the  patient  is  gouty  and  has  some  renal 
crittiplicatiotis  the  use  of  tincture  of  iron  and  of  the  iodides,  or  the 
acei3t«^  of  x^ota^h  and  digitalis,  may  Ite  indiciited.  Btryehnine  in  of 
i**iuR^  UHT,  not  l)ec*ause  it  directly  aflects  the  paralyzed  limlm,  lint  be- 
oaose  it  streogthena  the  heart  and  is  a  good  general  tonic. 

For  the  first  year  after  his  stroke  the  patient  should  have  coui'ses 

«if  eWtric^  treatmenti  massagei  hydri>therapy,  and  mechanical  treat- 

tiieiit  of  %^rious  kinds.     An  electrical  treatment  should  not  last  more 

than  six  weeks*  and,  as  a  rnle^  three  applications  a  week  are  suflicient. 

rbe  (aradtc  battery  with  th^  current  of  high  tension  is  a  useful  one, 

bat  it  seetna  from  my  experience  that  the  long  sparks  of  the  static 

I  o  the  most  successful  results.     I  do  ni>t  know  that  any 

-  to  lie  gained  from  tlie  use  of  galvanism.     After  a  course 

of  el^ekrical  treatment  the  patient  ma3'  rest  a  week,  and  then  have  a 

mmaB&  «^f  ^^^e  daily  for  a  montli.     He  should  rest  then,  and  may 

^ftenraj  1 1  the  electricity  again.     In  some  instances  lukewarm 

liatlifl  are  useful  auxiliaries.     The  patient  should  be  placed  in  a  liath 

of  a  letmperatura  of  1)5' ,  and  should  l»e  made  to  exercise  his  muscles 

ivhSe  there  for  a  j>eri<Kl  of  about  ten  minutes  daily.     He   should 

^Bftarwards  he  taken  out  and  rnbbeil  well  with  cool  water  and  alcohoL 

^Un  9oam  patients  the  contractures  of  tlie  affected  limlm  are  very  great, 

^nod  i]i0  deformities  resulting  render  the  limbs  almost  useless.     The 

fafffits  of  the  hand  are  particularly  apt  to  he  affected  in  this  way,     I 

bafe,  ID  Bonie  instances,  had  the  arm  and  the  foot  hyperextended  and 

ill  jiIaflt©r-of-Paris  with  fairly  gotnl  results.     It  has  seemed  to 

that  if  a  f>atient  began  his  treatment  by  steady  attention  to  the 

n  of  th«5  excessive  contracture  a  good  deal  of  it  might  l>e 

Some  improvement  in  the  hemiplegia  may  l>e  exi>ected  for 

a  jrMr»  after  that  not  much  can  \m  done ;  still  in  cnses  which  have 

thoroughly  treated  in  the  first  year,  or  in  cases  in  which 

Umam  haa  baata  neglect  of  mechanical  treatment,  help  may  \)e  given 

lale  in  the  disease. 


Acute    Softening    of   the    Brain— Embolism    and 
Thrombosis. 

Ella  aofleoing  of  the  brain  is  a  condition  caused  by  the  plugging 
pcif  a  Ucxid^veisael  with  an  embolus  or  thrombus,  and  is  characterized 
moie  or  less  sudtlen  Hf»oplectic  seizure;  the  symptoms  in  the 
*  atmg^  leaeinble  those  that  follow  intraci-anial  hemorrhage. 
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Etiology. 

Embolism  occurs  rather  more  often  in  women,  thrombosis  in  men. 
Embolism  is  rare  in  children,  being  most  frequent  between  the  ages  of 
twenty  and  fifty ;  thrombosis  occurs  oftenest  between  the  ages  of  fifty 
and  seventy.  The  most  important  predisposing  factors  in  embolism 
are  acute  or  recurrent  endocarditis,  infectious  fevers,  profound  ane- 
mia, pregnancy,  and  blood  dyscrasise;  in  thrombosis,  syphilitic,  lead, 
or  gouty  arteritis,  fatty  heart,  and  blood  dyscrasisB.  The  same  causes 
which  lead  to  the  arterial  disease  that  produces  cerebral  hemorrhage 
also  predispose  to  thrombosis,  though  in  the  latter  condition  athe- 
roma and  syphilitic  arteritis  play  the  important  part. 

Symptoms. 

In  embolism  there  are  rarely  any  premonitory  symptoms;  the 
onset  is  sudden;  it  may  begin  with  some  convulsive  twitchings,  then 
follow  hemiplegia  and  temporary  loss  of  consciousness.  Coma,  how- 
ever, is  rarer  than  in  hemorrhage,  and  if  present  is  usually  shorter. 
There  is  rarely  vomiting,  nor  do  we  find  the  hard,  pulsating  ar- 
teries, flushed  face,  and  severely  stertorous  breathing.  The  initial 
temperature  changes  are  slight,  but  in  a  few  days  fever  may  de- 
velop. 

In  thrombosis  premonitory  symptoms  are  frequent.  In  syphilitic 
cases  there  are  headaches  and  cranial  nerve  palsies.  In  other  cases 
vertigo,  temporary  aphasia,  transient  hemiplegia,  numbness  of  the 
hand  and  foot,  and  drowsiness  may  be  present.  The  onset  is  more 
gradual ;  the  hemiplegia  slowly  develops,  taking  several  hours,  per- 
haps, for  its  completion ;  meanwhile  the  patient  gradually  becomes 
comatose.  The  attack  sometimes  is  rather  sudden,  with  no  loss  of 
•  consciousness,  and  it  may  occur  in  sleep.  The  temperature  often  has 
a  slight  initial  fall,  followed  by  a  rise,  just  as  in  hemorrhage.  In 
both  embolism  and  thrombosis  the  hemiplegia  tends  to  improve  very 
much  in  a  few  days  or  weeks  unless  the  vessel  obliterated  is  a  large 
one. 

In  embolism  the  right  side  of  the  body  is  affected  slightly  more 
than  the  left,  owing  to  the  fact  that  the  left  middle  cerebral  is  rather 
more  easily  reached  by  an  embolus.  Thrombosis  affects  the  two 
sides  about  equally. 

Acute  softening  may  kill  within  twenty -four  hours ;  but,  as  a  rule, 
the  patient  survives  the  onset,  and  if  he  dies  it  is  not  for  several 
weeks.     After  the  acute  stage  is  over  the  patient  passes  into  the 
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ckroQic  stage,  which  resembles  in  nearly  all  resi>ects  that  of  hemor- 
rlt^ge.  (See  page  ti78.)  After  an  acute  eofteniug,  however,  it  is 
bftlief^  that  there  are  more  spastic  symptomH  and  a  greater  ten- 
dfiiicy  to  mobile  Bf>asm.  In  embolism,  owing  to  the  yonth  and  free- 
dam  from  arterial  disease,  the  mind  is  less  affected;  while  in  throm- 
the  contrary  ia  the  case. 


Pbognosis. 


^ft    The  prognosis  as  regards  the  attack  is  somewhat  better  tliiin  in 

^BemorriiJiges  as  a  rule,     lu  emb«jli8m  it  is  good  aa  regards  recurrences ; 

lit  thrombosis,  bad.     The  mental  condition  is  better  in  embolism; 

miHlly  worse  in  thrombosis.      The  recovery  from  attack  is  more 

^QiDplete  in  acute  softening.     After  the  chronic  stage  is  reached,  bow- 

&r»  the  prognosis  is  about  the  same  in  all  forms. 

Diagnosis. 

Vbe  diagnosis  between  acute  softening  and  hemorrhage  has  been 
ally  dwelt  upon  under  the  head  of  cerebral  hetnorrhage.  The 
of  embolism  is  chiefly  made  out  by  the  suddenness  of  the 
,  tha  age  of  the  patient,  the  i>re8ence  of  heart  disease,  of  preg- 
asiM^,  or  tiie  pueri»eral  state.  The  principal  factors  in  the  diagnosis 
of  thrombosis  are,  the  atlvanc^d  age  of  the  patient,  or,  if  the  patient  is 
youog,  a  history  of  syphilis,  the  presence  of  premonitory  symptoms, 
and  the  grodual  onset  of  the  attack.  The  absence  of  disturbance  of 
Ifimperature  is  in  favor  of  acute  softening,  rather  than  hemorrhage. 

^Bw  of  brain  tissue.  In  twenty-four  hours  this  begins  to  soften.  If 
^Rhe  ATBA  is  in  the  cortex  it  becomes  retl  (red  softening) ;  if  in  the  white 
vaseutar  part,  it  is  usually  white  with  a  few  red  punctate 
The  red  softening  gradually  liecoraes  yellow  (yellow  8oft*»n- 
Th«  dead  tissue  softens  and  is  ahsorl>ed,  leaving  a  cicatrix  or 
If  the  embolus  contains  infective  microbes  there  may  be  a  local 
[ihalitts  and  abscess, 
thrombosis  there  are  usually  evidences  of  extensive  atheroma 
of  syphilitic  arteritis.  In  those  instances  in  which  the  thrombosis 
1  by  the  bIf>od  siate«  as  in  scurvy-  or  after  wasting  fevers  with 
heart,  little  :irteria1  change  occurs.     Atheroma  affects  chiefly* 
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the  iotemal  carotiAs  ami  the  large  arteries  at  the  h^ae,  viz.,  the 
miJtllo,  anterior,  and  posterior  cerebrals  and  the  basilar  and  verte- 
brals. 

Throrubotie  softenings  occur  oftenest  in  the  corpora  striata  and 
optic  thalamus,  next  in  the  poon  aud  medulla.  Thrombosis  affects  the 
vertebrals,  the  basihir,  and  the  [josterior  cerebral  arteries  much  oftener 
than  do  hemoiThages  or  embolism.  An  eml>olism  may,  however, 
phi)L(  up  the  basihir  or  the  vertebral  at  its  junction  with  the  basilar. 
Embolism  usually  affects  the  middle  cer*:*brals  (seventy-five  per  cent, 
of  seventy -nine  cases,  Pitt)  and  there  is  a  preponderance  in  favor  of 
the  left  side.  Tlie  cereliellum  is  prat'tically  not  affected  by  embo- 
lisra  or  thrombosis. 

As  a  guide  in  determining  the  location  of  the  artery  affected  in 
thrombosis,  the  following  facta  are  given,  taken  mainly  from  Birch- 
Hirschfehl: 

Softening  in  the  region  of  the  frontiU  convolutions  on  the  inner 
surface  of  the  hi^mi spheres  as  far  as  the  callosomarginal  sulcus — duo 
til  obliteration  of  the  trunk  of  the  anterior  cerebral  art^ery. 

Total  softening  of  the  territory  of  the  artery  of  the  fissure  of  Syl- 
vius, including  the  corpus  striatum — due  to  obliteration  of  the  firnt 
two  centimetres  of  this  artery.  ^— 

Total  softening  ot  the  cortical  areas  suiiijlieil  by  tlie  artery  of  tliid^ 
fissure  of  Svlvios,  the  corpus  striatum  ext*luded^<lne  to  m'clusion  of 
the   artery  just  beyond  the  giving-off  of  the  arteries  of  the  corpc 
striatum. 

Partial  softening  in  the  area  su[>iili(Hl  hy  the  ai*teriea  of  the 
of  Sylvius — du»*  to  embolism  of  the  inferior  external  frontal  arteryj 
The  result  is  a  softening  of  the  island  of  Ileil  and  of  the  third  front 
convolution.     If  this  is  on  the  left  side,  a[)hasia  resulta. 

Softening  in  the  jnisterior  part  of  the  second  fnmtiil  convt»lutic: 
and  in  the  first  cential  convtdntion— duo  to  obliteration  of  the 
terior  parietal  artery. 

Si>rtiming  of  lK*th  central  convi>lutions  and  the  IVJandic  fi.ssure, 
the  anterior  part  of  the  first  parietid  convolution,  and  the  island  of 
B^^il— due  to  chjsure  of  the  median  parietal  artery. 

Softening  of  the  lower  parietfd  convolution  and  the  first  temporal  i 
convolution  as  well  as  of  the  island  of  Beil^lue  to  obliteration 
the  posterior  parietal  artery. 

Softening  in  the  area  of  the  posterior  cereliral  artery,  rarely  com-'' 
plete,  involves  the  inferior  part  of  the  occipital  lobe  and  the  tip  of 
the  occipital   lol)t\ 

Total  softtMiing  of  the  corfiiis  striatum,  including  the  capsule,  the 
lenticular  and  caudate  nucleus  and  the  anterior  third  of  the  that&mua 


1 


ICCTE  80FTENINO  OF  THE  BEAJK. 


301 


of  tlirombus  in  the  begirming  of  the  artery  of  the  tiBBure  of 
Sjlntui. 

Partial  ftoftening  in  the  form  of  a  cone  whose  apex  lies  in  the  an- 
tlfior  part  of  the  lenticular  nucleus,  while  the  biiHt%  ilirecteil  fcirwards, 
iiiToWee  the  anterior  two-thirds  of  the  corpus  striatum ;  the  cone  ia 
brmed  hy  the  anterior  part  of  the  nucleus  cautlatus,  the  internal 
eapmie,  an*l  the  third  segment  of  the  lenticular  nucleus— the  seat  of 
Ihe  occlofiion  here  lies  in  the  lenticular  striate  arterj. 

Partial  softening  lying  more  posteriorly  than  the  preceding,  in- 
volving the  posten^external  part  of  the  lenticular  nucleus,  the  internal 
cm|i8ule,  the  anterior  i)art  of  the  thalamus,  and  the  tail  of  the  corpus 
atrialiun^the  lesion  involves  the  lenticular  optic  artery. 

Ptartial  soft^'^ning  of  the  thalamus  opticus,  the  lesion  ranges  in  size 
fiom  a  pea  to  a  ha^lnut — the  vessels  involved  are  the  perforating 
.Aflariea  of  the  choroid  plexus. 

Softening  of  the  frontal,  parietal,  and  sphenoidal  hjl>e8 — due  to 
^mlxJism  at  the  point  of  bifurcation  of  the  internal  carotid,  extension 
^  tfia  ihrombus  into  the  anterior  cerebral  artery. 


Treatment. 


TbB  treatment  of  the  atttuks  consists  essentially  in  rest  and  such 
allantion  to  the  bowels,  kidneys,  and  heart  as  may  l>e  indicated.  In 
Ikrambcpais  it  in  important  to  give  heart  stimulants  and  arterial  de- 
pIMnoli,  and  for  this  pur|K>se  I  advise  the  use  of  alcohol,  digitalis, 
or  stroplianthns  with  nitroglycerin.  Iodide  of  potjissium  and  mer- 
cmy  cm^hi  to  lie  given  if  there  is  the  slightest  suspicion  of  syiihilis. 
Liler  on©  should  prescrilie  courses  of  the  iodides  and  mercury  and  of 
strophanthus,  nitroglycerin,  strychnine,  and  such  tonics  as  may  be 
tadicated.  The  symptf>matio  treatment  of  the  chronic  stage  is  the 
■HM  aa  in  hemorrhage. 
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The  stoily  of  tnmorB  of  the  brain  in  of  the  greatest  importance 
boili  from  a  scientific  and  from  a  practical  poitit  of  view.  The  clinical 
fittuiifwtations  of  cerebral  neoplaeuia  resemble  closely  those  of  other 
iatncfanial  diseases,  such  as  abscesses,  chronic  fcirms  of  meningitis, 
^ie.  C**n8e«|uenth%  the  consideration  of  brain  tumors  calls  for  careful 
iatiou  between  the  symptoms  prodnced  by  them  and  by  the 
morbid  processes.  The  attempt  to  locate  the  new  growths 
'vrithin  the  cranial  cavity  has  also  given  a  great  stimulus  to  the  accu- 
iildlermination  of  the  cortical  areas.  More  than  this,  the  successes 
1  tfie  failures  of  cranial  surgery  have  lent  a  peculiai^  interest  Uy  tbe 
ibjeci  in  hand.  The  mlvisability  of  attempting  the  removal  of  in- 
I  growths  is  at  tlie  present  time  under  serious  discussion  lioth 
and  abroad*  Taking  all  this  into  account,  it  is  mit  surprising 
.  ill©  subject  has  been  considered  in  all  its  bearings  by  a  number 
'  comiietent  writers.  Anaong  them  we  mention  the  names  of  Bern- 
It,  Bmoiwell,  Gowers,  Mary  Putnam  Jacobi,  Knapp,  Mills  and 
lioyd,  Peterson,  and  Starr. 

Th#*  hiteeit  monographs  by  Bnins  and  0[)f)enheim  contain  excel- 
>  critical  summaries  of  the  main  (]ue8tiuns  at  issue  and  are  models 
of  lllfitf  kind.  It  would  be  futile  to  attempt  once  more  to  go  over  the 
Ktecnbn^  presented  by  these  authors.  The  present  writer  will  refer 
[  to  iome  of  the  cases  reported  during  the  past  two  ye^rs,  but  his  chief 
will  be  to  give  a  succinct  presentation  of  the  entire  subject,  with 
additions  as  a  large  r*ersonal  esi^erience  has  suggested.  Mere 
["italirticiJ  inquiries  are  not  needed.  In  this  as  in  so  many  other  sub- 
jecis,  figures  may  prove  U*o  nuich  or  too  little.  Inferences  drawn 
from  A  few  well-oljserve<l  cases  are  worth  more  than  those  from  dozens 
olotbeis  in  which  the  results  were  not  projK^rly  analyzed. 


DEFINmON. 

Tttmors  of  the  brain  are  t<i  include  solid  new  growths  upon  or 
irilhiti  the  milmtiince  of  the  brain.  Abscesses  are  excluded  from  con- 
sideralioii*  except  that  they  will  have  to  be  mentioned  in  the  section 
00  diffi^retitijil  diagnosis ;  aneurysms,  however,  give  rise  to  the  same 
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symptoms  as  intracranial  tumors,  and  will  be  referrf^d  to  as  thougli 
they  were  solid  tumors.     Nor  can  cysts  be  eieladedp  since  a  rapidly  i 
growing  cyst  simulates  the  manifestations  of  solid  tiimors  so  clo^^ljl 
tis  to  be  practically  intli.stinguishable  from  the  latter.     Not   iflfre-1 
ciuently,  too,  neoplasms  issue  irom  the  walls  of  an  old  cyst- 

Occurrence. 

Tumoi-s  of  the  Imihi  may  be  developed  during  any  |>eriod  of  Ule* 
They  ai*e  least  fretiuent  in  the  period  of  extreme  senility  and  in  Ibtt^ 
first  years  of  life.  Carpenter  lias  lately  reported  a  large  tumor  in 
a  child  of  four  mouths.  Children  under  ten  are  relatively  luore 
liable  to  these  dise^ises  than  youths  between  ten  and  nineteen  (accord- 
ing to  Starr's  tables  in  Keating*8  "Cyclopedia ') ;  but  the  meaning  oil 
such  statistics  can  be  gauged  easily  if  we  remember  that  one  huBdred 
and  fifty-two  of  three  hundred  cases  in  children  (eollected  by  Starr) 
were  of  a  tiilwrculons  character  and  such  hei'editary  disorders  are  apt 
to  be  developed  in  the  fii-st  years  of  life. 

Between  the  ages  of  twenty  and  fifty  every  form  of  tumor  may  oo- 
cur.     Wliile  tuljercles  and  cystic  tumors  are  relatively  more  fre<jueut . 
in  early  life,  glioma ta,  sarcomata,  and  gnmmata  are  relatively  more 
common  in  adults  than  in  children.     These  facts  are  based  uj>on  the 
following  tables  takt?n  from  articles  by  Starr. 

In  spite  of  the  large  number  of  cases  that  have  been  recorded  bj  , 
various  writers  the  actual  frequency  of  tumor  of  the  brain  is  far  grottt-tl 
er  than  such  figures  would  indicate.  Hundreds  of  cases  have  beeoj 
observed  which  have  not  entered  into  the  literature  of  the  subjeeLJ 
I  hare  notes  of  at  least  fifty  cases,  and  only  a  few  of  these  liaTej 
been  referred  to  in  my  previous  writings. 

TABLE  L 

(Somewhat  coDdensed.) 

Age  at  wmcH  TcMoaa  aae  Found. 


UudcT  ane  ycnr , , 

One  year  old -..*♦• 

7  cases. 

From  tea  to  twelve  years . 

McaML 

n  •* 

Thirteen  years  old 

8    ^ 

Two  years  old  . . , ,, ,., 

ii>  - 

Fourteen  years  old 

18     - 

Three  years  old 

17   ** 

Fifteen  years  old 

le    •* 

Pour  years  old — 

at  - 

Sixteen  years  old  ... 

3    « 

Five  to  seven  years  old 

50    - 

Seventeen  years  old , 

14    ** 

Eight  years  old 

7    *• 

Eighteen  years  old 

1^    - 

Nine  years  old 

18    *• 

Total  under  ten  years. . . 

.  143  cases. 

Total  betwioD  ten  and  nine 

teen  yeam , 

98€SM».. 
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TABLE  IL 
(Thm  fifM  column  tat  cliildn^'s  tumors ;  the  second  ooiumo  adults'  tiunora. ) 


ts  *> 


14 

1« 

Id 
t 

..    3 
J 
41 


OS    - 


2fV  W 


r  » 


18  . 


5  ft    17  94 


I    9 

^80  to\4i  ftoaoo 


Etiouxjy. 

It  is  quite  as  dlffieuli  to  account  for  the  occurrence  of  cerebral 
B  for  those  situated  in  other  organs  of  the  body-  Tlie  orighi 
of  tlie  infectioQE  and  parasitic  forms  (tubei-cles,  gumiiiata.  echino- 
eooeiMl  cjstfl)  Is  evident  enough.  The  large  brain  cysts,  though  often 
fooiid  in  adult  brains,  are  to  be  traced  to  early  ViiHcnlar  accidents  or 
Id  66rly  em^phalitig.  Carcinomata  are  rarely,  if  ever,  primary  in 
tlia  brain ;  they  as  well  as  sarcomata  are  metastatic  in  origin.  Op- 
praiM>iiQ  thinL^  that  there  is  a  fio^sible  r<^hition  between  the  develop- 
ineiii  of  sarcoma  and  the  previous  existence  of  syphilis.  The  unusual 
fooqneney  of  glioma  is  explained  in  part  by  the  tendency  of  cerebral 
tisSQS  to  prolifemte,  and  this  is  especially  true  of  the  infantile  brain; 
in  fMui  also  on  the  theory  of  Virchow  aud  others,  that  gliomatous  tu- 
mor formation  is  due  to  tlie  survival  of  abnormal  enibryoual  deposits. 

Traumatic  injuries  to  the  skull  have  l)een  held  to  be  a  powerful 
«liologioal  iactor.  Starr  thinks  that  the  falls  of  children  nptm  the 
cectpnl  acemuit  for  the  relative  frequency  of  cerebellar  tumors  in 
tlMim;  Init  in  all  probability  theaccidt^nt  senes  merely  as  a  lan<lmark 
in  many  of  the  cases,  for  it  would  be  difficult  to  tell  why  tumors  of 
•och  varying  histological  clmracter  should  be  developed  after  skull 
injurteiL  We  can  conceive  of  a  direct  causal  relation  betw  een  a  trnu- 
matie  injary  and  the  development  of  cysts,  of  fibroma,  of  osteoma, 
aadcif  glioma,  iuasmucli  as  the  injury  may  liave  caused  the  embryonal 
Hamm  lo  eatiir  nfKin  a  process  of  i>roliferation  (Oppeulieim),  but  why 
tsbeides  and  amroomata  should  occur  after  injuries  we  cannot  as  yet 
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expUiiu.  Wernicke  attaches  some  importance  Uj  heredity,  at  least 
to  a  family  pretliHpcjHition  tt>  neiTous  diseases,  but  I  have  not  yet 
seen  a  single  instance  of  the  ocemreiice  of  tumor  of  the  braiD  in  suc- 
cessive geBeratioHSj  and  I  am  certain  that  few  such  have  been  re- 
corded. 

We  may  now  pass  to  a  short  account  of  the 


MoHiiiD  Anatomy. 

GUomn  is  generally  a  primary  formation;  its  occurrence  aft<^r 
glioma  of  the  retina  has  been  de«€ril)ed  by  Ai*nold  and  \\  EeckUui;- 
hausen  and  referred  to  by  Oppenheim.  Glioma  is  characterized  k 
the  name  elements  which  are  to  be  found  in  neuroglia  tissue.    The 


^r'? 


FiQ.  23.— Hard  Glioma  from  a  C*hild'8  Br«iD* 
X  4iK^  showing  Ekumerouft  cellK  &moug  the 
f!  ae  net  work  of  flbrlLs  In  the  neu  roglia.  Figs. 
aS-S&  after  Ribbert. 


faa.  S4.— OUoma  of  BraLii«  flhowing 
ov«l  bucled  formloff  cetitral  poJoti 
for  tim  arrangement  of  the  HbrUa. 


main  tissue  consisis  of  a  dense  network  of  delicate  fibrils ;  somd, 
though  by  no  means  all,  of  these  fibrils  are  the  ramifying  iDrocesaes 
of  small  cells  (Figs,  23  and  24).  Thewe  cells  are  distinguished  frnm 
others  by  the  presence  of  round  or  oval  nuclei.  If  there  is  a  relative 
preponderance  of  fibrous  tissue,  the  consistence  of  the  tumor  may 
be  changed  into  that  of  a  fibroghoma.  Klebs  described  a  variety  of 
glioma  in  which  there  is  an  excess  of  nen^e  elements,  and  for  this 
special  formation  proposed  the  term  neumglioma*  The  character  of 
a  gliomyxoma  can  l36  inferred  easily  from  the  composition  of  the 
name. 

The  ordinary  glioma  is  at  times  sharply  differentiated  from 
Burronnding  cerebral  tissue;  at  other  times,  particularly  in  th( 
tumors  occun'ing  in  the  vicinity  of  the  i>ons,  the  gliomatous  tisane' 
does  not  stand  out  prominently  above  the  surronndiug  tissue.  It  is 
often  more  correct  to  sjjeak  of  a  gliomatous  infiltration  than  of  a  dis- 
tinct new  growth.  The  new  growth  in  the  cnrt^^x  is  at  times  so  like 
the  aurrounding  tissue  that  after  exposure  of  the  cortex  the  surgeoi 
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tod  neorologidl  may  often  doubt  at  the  time  of  operation  whether 
ibey  ha^%  succeeded  in  laying  bare  the  diseased  area*  Only  by  eu- 
hlUBfii;  ibe  operatiTe  Held  can  the  line  of  demarcation  between  morbid 
md  haaltlijr  tussnee  be  detect^Hh  Glioma  may  occur  in  any  part  of 
Ibe  braiii,  but  it  is  found  most  frequently  in  the  w^hite  substance  of 
tbe  bemiBph^re  and  upon  the  convexity.  It  is  not  adherent  to  the 
pui.  It  id  eeaentially  a  tumor  of  slow  growth,  and  fur  this  re-ason  it 
nmy  cansd  less  pronounc^^d  8ymx>toms  than  the  more  rapidly  growin^^ 
liimani  dov  The  blood-vessels  in  the  tumor  are  at  times  so  much 
dilAted  as  to  justify  the  name  of  telangiectatic  ^Honia.  Hemorrhages 
into  tbe  mass  of  the  tumor  account  for  the  apoplectic  seizures  which 
wmA  tbe  progress  of  the  symptoms.  In  exceptional  cases  an  a|>o- 
plectio  fleiEure  may  occur  at  an  early  stage,  and  the  existence  of  the 
toflior  may  not  be  suspected  until  other  6ym|>to[ns  set  in,  such  as  i^»er- 
nrte&t  beadaehe,  optic  neuritis,  and  no  tendency  to  recovery,  which 
aft  cbaiBcteristic  of  neoplasm  and  not  of  ordiuary  cerebral  apox>lexy. 
Atrconna  ina^*  occur  at  any  age,  but  is  a  little  more  frequent  in 
addt  life  tban  tubercles  and  alxmt  as  common  as  glioma.  Saieoma- 
ton  growths  bare  no  sjTecial  area  of  predilection,  except  tliat  in  chil* 
irmt  they  are  more  frequent  in  the  cere- 

pUum  than  in  any  other  part  of  the 
The  new  growth  may  originate 

im  tbe  skull,  the  dura,  or  the  brain 
snbstaiiee  itself;  the  connective  tissue 

of  tbe  pia  and  the  walls  of  the  blood-      i_nMj-M-  -t^ 

nosGls  supplying  the  actual   point  of  ^S^^SnSp^Sli 
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X  400.  The  uiidei  of  the  Rfiludle  cells 
are  d*rk  colored.  CaplUary  ve«el 
BDd  A  few  Xjmphosftm  visible  Ui  the 

8l!!t;ilOO. 


In  size  sarcomata  may  Tary  much, 
bom  that  of  a  small  nut  to  tumors 
nesgbiisg  many  onnce^.  They  are  gen- 
erally encapsulated,  push  the  brain  sub- 
slaaoe  aaunder,  but  do  not  infiltrate 
into  it;  whence  it  follows  that  they  are 
Buclcmiad  more  easily  than  other  forms 
tomon.  In  this  respect  they  are 
itomblo  for  surgical  interference,  but  the  uncertainty  of  their 
IB  and  tbe  fact  that  they  are  often  metasbitie  and  mul- 
i|ite  belp  ta  make  the  ultimate  results  of  operation  for  their 
■oral  leaa  promising.  We  raa\'  distinguisli  between  hard  and 
flftROmatoils  growths.  In  the  latter  the  neoplasm  has,  as  a 
lie,  OJidergOiie  some  fatt:v*  or  colloid  degeneration.  Myxosarcoma 
ejstoearcoma  denote  other  varieties.  A  combination  with 
^gUanaiooa   atmcture    is    known    as    gliosarcoma.     An    interesting 
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tumor  of  this  deseriptiou  weighiog  two  aud  one-half  ounces  hm 
recently  been  removed  by  Keen  for  Thomas  in  a  boy  of  seTenteen 
years,  If  there  m  an  excessive  development  of  blood-vessels  together 
with  sarcomatous  tissue,  we  Bi>eak  of  angiosarcoma;  another  mixed 
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Fio.  96.— PBfunmoBUk  K50,.  ahovrlni; 
^HsteniD^  ball-  and  rod-shaped 
tiodlefl. 


Fid.  27.~P§ainmoma  of  tli«  Dum  Mater,  X4O0.  a  n,  Btood> 
iressels  \  h,  balUshnp^  body,  coutiisUoip  of  thne  parti; 
r,  a  cell  with  double  uuclel. 


form,  characterized  by  excessive  deposit  of  i*igment  and  starting  from 
the  pigment  cells  of  the  pia,  is  known  as  melanosarcoma.  Such 
growths  are  uDiLsually  malignant*  A  diffuse  sarcomatosis  of  tie 
braio  iin*l  spinal  eortl  has  been  described  by  a  nnml»er  of  writers  (A. 
Westiihal  and  others).  fl 

Considering  the  frequent  association  of  sarcomatous  tissue  with 


^tj-s^^y*-^. 
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Flo.  88.  — nbrO-efflt 1 1 1 1  ht- 1 1 1 1 1 1  m     .4     U 1 1  rti     .0 1  a  t  *  i  ,      -  4i « >,    s  i h  » vdug 

liyallDe  portiona  and  roiiitd  botlitM*  with  concentrfc  arrauf^' 
m«iiC  of  cttila.    The  nuclei  are  of  varying  shapes. 


Fio.  S9.— FihrO'pQdothelionia  of 
Brain,  X400,  iKsulxif?  fn^tm  tbfl 
Puro.  Large  cells  arranRPd  in 
concentric  fashion  and  form' 
inic  oval  botlies. 


other  forms  of  neoi>lasm,  it  is  reailily  inferred  that  the  histologicj 
appearances   will   vary  greatly ;   but   sarcoma,  ]}ure  and   simple,  is 
characterized   by    either    round,    spindle-sha|)ed,    or  fusiform  cells 
(Fig.  25).     The  interstitial  tissue  is  of  little  note  except  in  those 
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■  fibrosarcoma  which  are  again  a  mixture  of  fibroma  and  sai*- 
eoma.  Endothelioma  (Figs.  28,  29)  is  a  designation  for  growths 
iiiftiiig  from  the  endothelial  cell^  of  the  brain  coverings. 

Tiicthoir  has  given  the  name  psanimoma  to  small  sarcomatous 
^^^■1  filled  with  granular  or  calcareous  concretions  and  starting 
BBTOie  dura  matter  (Figs.  26,  27).  These  typically  umall  tumors 
Hafttmiefi  attain  to  a  considerable  mm,  as  evidenced  by  the  cases 
^Bovteil  by  Mitchell,  Peterson,  and  others, 

.The  histological  characters  of  fibroma  or  osteoma  need  not  be  tie- 
Mribed  in  detail ;  both  forms  of  tumor  are  more  likely  to  occur  in 
pogiiiiclioQ  with  other  forms  of  new  growth  (Figs.  28,  29).  Thus  we 
irnwe  fibfoaarooma,  osteosarcoma,  etc.  Osteoma  starts  almost  invari- 
lUy  from  Che  dura  or  from  an  exostosis  of  the  skull.  Lipomatous 
fcnrthg  are  very  rare  in  the  brain  itself,  and  adenoma  occurs  only  in 
KijunctioQ  with  the  hypophysis  cerebri  and  is  practically  nothing 
but  a  prr4iferation  of  the  normal  tissue  of  this  structure.  The  glan- 
dQlmr  tissue  is  also  the  occasional  seat  of  carcinomatous  growths. 
Carciiwma  has  comparatively  little  practical  value,  as  it  is  gener- 
metestiitic,  and  occurs  in  patients  whose  fate  has  been  sealed  by 
\  occurrence  of  carcinoma  in  other  organs.  It  is  only  woiih  men* 
that  Ciircinomatous  growths  may  vary  in  size  from  that  of  a 
nodule  to  that  of  a  large  luit. 
SfMiarif  tufterck^  deserve  more  extended  notice.  They  are  gener- 
aeoatadary  to  some  tuberculous  deposit  elsewhere  in  the  body ; 
the  primary  seat  of  the  trouble  is  often  overlooked  even  in 
iect  cairefoUy  made.  In  children,  in  whom  tubercles  are  more 
;thMi  any  other  kind  of  neoplasm  (see  Table  H/),  the  bron- 
raeaenteric  glands  may  \m  the  starting-point  for  the  tuljer- 
0llkQa  invasions  of  the  cord  and  brain.  The  size  of  tuberculous 
may  vary  from  that  of  a  pea  or  cherry  to  the  very  unusual 
I  tlw^  large  tumor  d4ipicteil  in  Fig.  30.  These  growths  may  oc- 
isingly  and  independently  of  any  tuberculous  meningitis ;  more 
tb^y  constitute  part  of  a  i*'ide8preail  tuberculous  process. 
t»ral  solitary  tubercles  are  freijuently  found  in  one  and  the  same 
(Fig.  3(>).  In  childhooil  these  tumors  are  located  oftenest  in 
oiirebellum,  and  cortex.  Starr  collected  152  cases  of  tuber- 
;  300  cases  of  tumor  of  the  brain  in  young  persons;  of  these 
a  47  occurred  in  the  cereliellum,  14  in  the  pons,  16  in  the 
quailrigemina  and  crura  cerebri,  14  in  the  larger  ganglia, 
13  in  the  cortex,  6  in  the  centrum  semiovale.  Multiple  tubercles 
occurred  in  34  cases. 

Tobercleii  are  apt  to  originate  in  or  near  the  pia  and  to  grow  in- 
vanla  into  the  substance  of  the  brain.    If  a  tubercle  have  no  connect 
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turn  with  the  pia  it  is  more  than  i>robable  that  it  started  from  the 
sheaths  of  thft  blood-vessels,  where  minute  tutiercles  are  so  oft^n  s^w 
iu  general  tuberculosis  of  the  liraiJi  and  its  coverings.  The  I/irge  soli- 
tary tubercle  is  supposed  to  be  due  to  a  union  of  many  Binaller  tuber- 
cles; the  marginal  zone  con taius  the  round  and  giant  cells,  the  central 
portion  of  the  tumor  contains  few  if  any  blood-vessels  and  sooner  or 
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Fro.  30,— Vertical  S<%ttoD  throuRh  Cyst  C  and   two  Tiimora  (tubepcleiil>  ■howlnf;  Diatortkxa 
Brfltn  Ajclt  and  Dl«pl*c^ment  of  Lea  Ven trifle.    P.  Pons  ;  V,  the  left  Tefitrldo. 


lat^r  iindergfies  caseous  or  fatty  degeneration.     The  solitary  tuberc?  ^ 
may  giT>w  rapidly  or  very  kIowIv  .     It  may  bear  a  striking  resemblau^^^* 
to  a  gumma,  except  that  the  latter  does  not  often  attain  to  the  enc^' 
mous  proportions  of  some  tubercles.     The  bacilli  of  tuberculosis  a:3 
found  in  the  marginal  z<'»ue,  and  are  not  present  i^ith  sufficient  reg^ 
larity  to  help  us  much  in  making  the  post-mortem  diagnosis  of  tl 
character  of  the  tumor.     Finally  it  is  worth  noting  that  a  tnberc^ 
may  undergo  such  complete  degeneration  as  to  give  rise  to  cerebri 
abscess. 

Gumma  is  seen  less  frequently  on  the  post-mortem  table  than  ai 
other  tumors  of  the  brain.  This  ig  due  to  the  fact  that  the  syphilit 
neoplasm  is  capable  of  absori>tion.  Guraraata  and  tubercles  are  ncr^  ^ 
very  unlike  each  other  in  appearance*  In  size  there  is  no  marker  ^^ 
distinction;  both  may  uuflergo  caseous  degeneration,  bat  gumma  :i  ^^ 
subject  to  a  retrograde  metamorphoHiH,  which  in  not  the  case  with  ^^ 
tubercle.  During  the  I'etr  ogress  ion  fil>rous  tissue  may  be  formed* 
and  the  Rurfaee  of  a  gumma  is  not  as  a  rule  so  smooth  as  that  of  a  tuber^ 
cle.     But  if  the  tumor  itself  is  not  to  be  distinguished  from  a  tubercle. 
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ire  are  ebangeB  in  the  surrounding  tisHue  and  particularly  in  the 
Mid-Teeaela  which  help  us  to  determine  the  character  of  the  necH 
HUa.  Thus  it  is  every  unuBual  to  find  gumma  without  diHtiiict 
Beifie  etidari^ritis  or  periarteritis  of  the  cerebral,  particularly  the 
itlnr  bhx>d-ve88els,  not  to  mention  Bpecific  growths  in  other  organs 
the  Imdy. 

£cItinfKXHTtw  cysts  are  so  rare  in  this  country  that  we  can  pass  them 
with  scant  notice.  In  European  countries  they  are  bo  much  more 
<l»4«nt  that  German  and  French  writers  appear  to  be  sceptical  as  to 
non-occurrenco  here.  Oi)penheim  states  that  in  5,300  autupsiea 
formed  in  Berlin  there  were  87  cases  of  cysticercus,  and  of  these  72 
re  foiiud  in  the  brain ;  in  Munich  there  were  only  2  cases  in  14,000 
tlop0iea»  and  in  Prague  cysticercus  was  found  28  times  in  />,32Ji 
tojjsiea.  The  nature  of  the  cyst  is  recognized  by  an  examination 
thfji  fluid. 

Cholefiteatoma  is  a  rare  form  < :>f  brain  tumor ;  it  is  characterized 

iht*  pr«*senc©  of  glistening  boilies  resembling  mother  of  yiearL 

iiame  is  due  to  the  jireseuce  of  cholesterin  crystals.     The  neo- 

is  BUpp<is<xl  by  Yirchow  and  others  to  be  of  epithelial  origin; 

is  supported  by  the  occasional  presence  of  fine  hairs  in  the 

ince  tif  the  tumor.     An  interesting  case  of  this  description  was 

fed  by  Osier  some  years  ago  (1887). 

Augiomata,  rascuhir  tumors,  have  also  been  ol>served  by  Bremer 

Caison,  Starr,  McCosh,  and  others. 

Anoug  tumors  of  the  brain  aneurysms  must  be  considered  briefly, 

tbey  may  cause  all  the  symptoms  of  intracranial  neoplasms.    The 

aex  is  a  little  more  liable  than  the  female.     Aneurysms  may 

at  any  age;  they  have  been  found  in  children  seven  and  ten 

of  age.     Osier  has  reported  a  similar  case  in  a  boy  of  six 

The  Sylvian  and  basilar  arteries  are  the  most  frequent  seat 

aneurysms,  but  they  occur  also  on  the  median  cerebral  ar- 

1©  inti*riial  carotid,  and  on  all  the  other  cerebral  arteries.     The 

am,  if  sufficiently  large,  presses  upon  the  surrounding  brain 

Aneuryam  of  the  Sylvian  artery  will  province  symptoms  jjoiut- 

tbe  involvement  of  the  frontal  and  temporal  lol)es;  the  cranial 

wiU  be  involve<l  also.     Aneurysm  of  the  internal  cjirotid  will 

the  XKDsterior  portion  of  the  frontal  lobe  or  the  crura  cerebri ; 

wfU  also  involve  the  cranial  nerves  (second,  third,  sixth,  and  eighth) ; 

fourth  antl  fifth  generally  escape.     Aneurysm  of  the  basilar  arter\ 

1  involve  medulla,  pons,  cerel>elhtm  and  cerebellar  peduncles,  and 

ermnial  nerves  (ninth  to  twelfth). 
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Symptoms. 

Few  morbid  processes  give  ri^e  to  as  distiaet  a  series  of  sy  mploBMl 

iis  does  intraK^raoial  tuiuor,  and  yet  eases  are  reported  every  now  and 
theD  in  which  the  existence  of  a  tumor  was  not  suspected  although 
the  case  had  lieen  observed  by  comi)eteut  medical  men.  This  need 
not  be  a  surprise  if  we  consiiler  the  difficulties  of  differential  dia^no- 
His,  but  it  is  astouishiinjj  to  fiml  that  even  large  tumors  constitiite  a 
fair  proportion  of  the  unexpeete<i  findings  of  the  postrmortem  table; 
for  which  we  may  give  the  very  simple  explanation  that  brain  tisystie 
is  yiekling,  that  it  can  IVeqiieotly  be  compressed  to  a  very  marked 
extent  without  losing  its  function,  that  many  of  the  tumors  are  notori* 
oiiBly  of  slow  growth,  that  Home  of  them  ih)  not  invade  tlie  cerebral 
tissue  but  push  it  aside  without  actually  destroying  it,  and  in  ad- 
dition we  must  also  consider  that  if  a  tumor  grows  in  a  silent  XK>rtion 
of  the  brain  it  may  give  rise  to  no  distinct  symptoms,  while  the  gen- 
eral symptoms — headache,  veiiigo,  nausea,  even  optic  neuritis — occur 
in  a  variety  of  different  cerebral  conditions  such  as  meningitis,  syph- 
ilitic affections  of  the  brain,  antl  the  like.  Thus  some  other  morbid 
lesion  and  not  a  neoplasm  may  have  lieen  suspected. 

In  the  laige  majority  of  cases,  however,  the  symptoms  are  in  evi- 
dence froni  a  very  early  iieriod.  For  piirpoBPs  of  classification  we 
may  divide  these  int<j  two  large  groups:  (1)  General  symptoms,  (2) 
localizing  or  signal  symptoms. 

Geneml  Symptoms. 

These  are  due  chiefly  to  the  inerease(.l  intracranial  pressure.  Un- 
der normal  conditions  the  brain  and  the  cerebrospinal  fluid  fill  the 
cranial  cavity.  Any  new  growth,  wht^ther  it  be  solid  or  semisolid, 
not  only  increases  the  pressure  because  within  a  given  space  there  is 
more  solid  sul^stance,  but  also  because  an  increase  of  cerebrospinal 
fluid  is  an  almost  invariable  accompaniment  of  a  new  growth.  It  is 
in  part  due  to  this  increase  of  cerebrtispinal  fluid  that  we  have  gen- 
eral symptoms  which  will  api>ear  whether  the  tumor  lie  situated  in 
the  brain  proper  or  in  the  cereliellum,  whether  it  be  situated  upon 
the  surface  or  within  the  structures  of  the  brain.  These  general 
symptoms  are  headache,  nausea  and  vomiting,  insomnia,  convul- 
sions*  and  double  optic  neuritis. 

Headache  is  one  of  the  earliest  and  often  a  most  striking  symp- 
tom of  tumor  of  the  brain.  On  the  whole  it  is  more  intense  the 
nearer  the  tumor  is  to  the  surface  of  the  brain,  and  in  all  probability 
it  is  the  more  or  less  direct  involvement  of  the  meninges  which  is  the 
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tminedlate  caitHe  of  tlie  pHin,  There  are  exceptions,  however,  to  tliia 
roJe,  and  iuteuHe  ^eseral  headaches  sometimes  at'compauy  neoplaBtns 
in  the  Ticinity  of  the  larger  ganglia.  In  these  it  i.s  to  be  suiJiKjsed 
iiat  Uie  iDcreased  fluidi  the  increased  intracranial  preBBure,  ex- 
ih^  oocurreDoe  of  intense  cephalalgia.  FatientB  describe 
pains  as  boring  or  gnawing  painn ;  not  infretinentl j  they  state 
that  the  head  feels  as  though  it  wei*e  ready  to  burst.  It  is  to  be 
aolad  that  in  01111111*60  whose  fontanellos  are  not  completely  closed, 
'  whose  skulls  are  so  yielding  that  the  sutures  can  be  forced  aiiart 
IjT  iiicieaaed  pressure  from  within,  the  headache  does  not  always 
I  %o  the  severity  whicli  is  comninu  in  a<lults.  It  is  only  in  cere- 
*  tumors  in  children  that  we  meet  with  tlie  sanie  intense  occi pi- 
headaches  as  in  the  adult,  and  these  must  be  accounted  for  liy  the 
lijrMAlflttig  charaieter  of  the  tentorium  cerel>elli.  In  many  instances 
kaadaebd  is  referre*!  t<i  a  circnmscrilied  area  of  the  head,  and  if 
it  has  distinct  localizing  value,  for  in  the  absence  nl  other  signal 
I  as  the  lixmtion  of  a  headiM.'he  in  a  case  in  whicli  there  is  sus- 
t  a  tu/nor  may  l>e  t^iken  to  indicnte  the  appnijdniate  site  of 
tio  tuDiar,  ami  if  sensitiveness  on  percussion  of  the  skull  is  found 
^orer  this  areii  and  over  no  other,  it  is  just  to  infer  that  the  tumor 
mast  he  situated  underneath  the  painful  area.  The  suspicion  of 
litiiH^r  is  often  aroused  by  the  intensity  of  the  pain,  which  is  even 
WQfSd  than  tliat  of  a  trigeminal  neuralgia  because  it  is  continuous  or 
^ilmost  »o;  bat  if  the  pain  is  variable,  even  if  it  di8api>ear8  entirely 
boii»  or  days  or  even  weeks,  the  absence  of  such  pain  need  not 
It  the  (liagniwsis  of  tumor.  I  have  in  mind  a  patient 
^  '  1  I  of  several  months  had  entirely  recovered  from  head- 
yei  tlte  other  8ympt4>i0s  of  tumor  persisted  and  on  |)ost*mor- 
'ledn  exatninatton  a  lai*ge  glioma  was  found.  Another  patient,  more 
reee&tly  untler  my  c»ire,  presenter!  very  slight  swaying  for  a  few  days, 
and  then  developed  most  intense  headaches.  These  persisted  for  a 
aamber  ^  '  '^without  any  other  symptom,  yet  the  headaches  were 
so  chaf:*^  -%  so  intense  that  the  diagnosis  of  intracranial  neo- 

plaam  (probably  cere))ellar)  was  made,  and  this  diagnosis  was  cor- 
roliorated  by  the  post-mortem  examination,  which  revealed  a  large 
tomor  in  the  cerebellum.     It  is  highly  probable  that  the  changes  in 
the  ajDcnmt  of  c^irebrospinal  fluid  and  the  variation  in  the  blood  sup- 
^Kljr  erf  the  oaemnges  are  sufficient  to  ex|»1ain  the  remissions  in  pain. 
^H     BkspkBRiiess  is  another  important  symptom.     It  may  he  the  direct 
^■BPilt  of  continaed  pain,  but  at  timea  it  is  present  even  if  the  new 
^^fovtii  doae  not  cause  the  usual  agony.     It  appeaiB  at  times  early  in 
flba  ecMurae  of  tlie  disease  and  is  associated  frequently  with  a  great 
aaMiiuit  of  resilessness. 
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The  association  of  nausea  and  vcjuiitinK  with  headaches  oi 
mil  should  lead  to  the  suspicion  of  tiinitvr  in  the  uteence  of  ft 
if  all  these  symptoms  pei^sist  for  a  LMjoniderable  pericxl  ol  time*  The 
Tomitiug  is  charaeterissed  by  the  fact  that  it  is  sudden  and  i>roiectilft, 
that  it  has  no  tlirect  relation  to  tlie  ingestion  of  f«>od,  ocruirinK  juat 
as  frequently  before  us  after  a  meal  and  often  following  up<m 
change  in  the  position  of  the  head. 

Vertigo  is  anntln^r  iMrnimnn  symptf>m  of  tumcir  and  is  particrula 
apt  to  oecur  with  every  change  in  the  position  uf  the  heat!  and  i 
some  instances  whene%*er  the  person  attempts  to  stand*  In  tuinoi 
of  the  cereljellnm  it  is  so  pronniinced  and  so  aggravated  that  the 
]>atient  reels  to  one  side  or  another^  sometimes  forwards,  sometimes 
backwards — a  condition  which  is  easily  explained  hy  the  intimate 
relations  existing  betwei>n  the  (*erelielUim  and  the  auditory  nerve,  for 
the  latter  in  turn  is  known  to  hold  impoiiaut  relations  to  the  funeti*)ii 
of  etiuilibrium, 

OtjmatosH   and   stiiporouK   eonditinn.H   have    l)eeu   observed    with 
tumoi"s  of  the  l>niin,  but  as  a  rule  not  until  the  growth  is  well  ad' 
vauced  or  until  it  has  given  rise  to  a  very  marked  increase  of  in 
cranial  pressure.     Bef(»re  the    comatose  ov  stuporous   cnntl 
reached  there  is  often  a  mental  ai*atby  which  is  quite  charai 
of  intracranial  neoplasm.     It  is  perhaps  a  little  more  commoti  n\ 
tumors  of  ilie  frontal  lolw^  than  in  those  owupying  other  sites. 

Kna[ip  l>elieves  that  diminished  intelligence  is  a  i-egulai*  accom* 
paniment  of  cerebral  tumor.  While  this  may  apply  in  a  certain  uiim- 
ber  of  cases,  it  is  very  positive  that  many  of  the  patients  retain  their 
full  intellectual  [»owers  for  n  hmg  period  of  time.  In  .some  inst^toeee 
defective  siieech  and  consequent  hesitancy  on  the  part  of  the  jmtient 
give  rise  to  the  suspicion  of  intelle<'tnal  defect.  In  excppiimtHl  cnfiee 
a  condition  of  mehmcholia,  a  maniacal  state,  confusimial  delirium^ 
and  even  systematized  delusions  have  lieen  ol>ser\Td ;  but,  after  all, 
ITsychnses  are  ci^mparatively  rare  and  do  not  at  all  compare  in  clini- 
eal  value  with  the  other  gem^ral  symptoms  noted  al»ove. 

To  the  preceding  general  symptoms  we  must  add  also  eonvulsioM 
which  may  be  general  or  localized.  The  diagnosis  of  intracranial 
tumor  hiis  generally  been  made  l»efore  the  occurrence  of  such  coiivni- 
aions,  but  it  is  well  to  bear  in  mind  that  the  entire  series  of  K^inptoios 
may  be  introtluced  by  these,  and  particularly  in  children  in  whom 
convulsions  txcur  very  nuich  more  ejisily  than  in  the  adult*  The 
convulsions  may  involve  the  entitle  body  or  may  be  restricted  to  a.* 
d  ^(inite  area.  It  is  only  the  general  conrukinns  that  have  no  da 
nite  l(M*alizing  value  and  may  occur  with  tumtir  in  any  jjart  of 
brain,  while  localizetl  con\'ulsive  seizures,  as  we  shall  see  later 
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point  to  direct  involvement  of  the  area  governing  the  part  first  con- 
raised.  The  association  of  convulsions  with  heatlache,  with  nausea, 
TCrt%0^  and  optic  neuritis,  may  well  give  rise  to  the  suspicion  f>f 
fi  particnhirly  if  a  meDingitis  or  an  encephalitis  can  l>e  excluded 
|>T  Ibe  €>ntire  absence  of  fever.  Slight  febrile  movements  may  pos- 
liUjr  occur  iluring  the  growth  of  a  cerebral  neoplasm,  but  the  fever  is 
'  wo  constant  as  it  is  in  the  acute  infectious  brain  diseases. 
Doable  optic  neuritis,  choked  disc,  and  complete  optic  atrophy 
ate  Ibe  most  important  general  symiitoms  of  intracranial  tumor.  If 
fifOicnt  there  is  no  symptom  more  valuable  than  these;  but  every  one 
fttiCMsld  be  mindful  of  the  facte,  first,  that  optic  neuritis  occurs  in 
■iwoi  i  lilt  ion  with  otlier  diseases  sutdi  as  meningitis  and  general  syph- 
ilitso  conditions;  and,  secondly,  that  tumors  may  attain  to  a  consider* 
able  Buse  without  the  development  of  optic  neuritis.  The  transition 
froatao  optic  neuritis  to  a  choked  disc  is  a  very  grail ual  one.  Uhthoff 
ham  flOggieBled  that  the  diagnosis  of  choked  disi.^  should  be  restricted 
I  prominence  of  at  least  twtn thirds  of  a  millimetre.  The  choked 
ized  by  a  reddislj-gray  disc<_iloration  and  a  cloudiness 
disc.  The  veins  are  enlarged  an<l  the  blue k1- vessels,  in 
pausing  over  tU©  borders  of  the  disc,  cannot  b©  followed  as  distinctly 
aa  ill  a  normal  i>ai»illa.  If  the  disc  ia  very  much  swollen,  its  limits 
may  b©  entirely  olmcured  and  may  seem  to  pass  imjierceptibly  into 
sul)stance  of  the  retina.  The  size  of  tlie  disc  may  be  id- 
;  two-  or  threefold  and  hemorrhages  may  add  to  the  complex 
characteristic  picture.  As  the  disease  ]>rogresses  the  swelling 
Btidia  and  gnidnally  trasses  into  a  condition  of  atrophy,  but  even 
the  atrophy  has  appeared  some  of  the  signs  of  a  preceding  in- 
amatory  condition  remain,  and  if  patients  are  seen  at  a  late  stage 
tho  disease  it  is  often  important  to  determine  whether  the  atrophy 
;  a  primary  one  or  whether  it  has  followed  upon  a  i»i"eceding  choked 
[imc  or  neuritis.  As  a  rule  the  optic  neuritis  is  developed  equally  in 
©yfss.  If  it  is  more  developed  on  one  side  than  the  other,  it  is 
ly  to  lie  inferreil  that  the  neuritis  is  more  marked  in  the  ey© 
^jjoiKliug  to  the  hx*ation  of  the  tumor;  but  too  much  de|)endenc© 
ouinol  hB  placeil  upon  this  symptom^  or  at  least  it  has  little  localizing 
B,  for  a  nnmK^r  of  writers  have  stated  that  they  have  found  oj»tic 
more  pronounced  in  the  eye  op|  M>site  the  diseased  half  of  the 
brain. 

Ail  for  the  frequency  of  optic  neuritis  in  cases  of  cerebral  tumors, 
there  in  a  rath(<r  wide  discrepancy  among  different  writers.  Gowers 
diaiiiia  ibat  it  occurs  in  at  least  four-fifths  of  all  cases,  Rnapp  in  two- 
thirds,  Starr  says  in  eighty  per  cent.,  and  Op|>t»!dieim  asserts  that  it 
occmred  in  eighty -two  per  cent,  of  his  cases.     Very  recently  I  have 
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been  able  to  follow  two  cases  of  brain  tumor  in  which  not  a  sign  of 
optic  neuritis  as  determined  by  competent  ophthalmologists  was  pres- 
ent from  beginning  to  end.  It  is  natural  to  suppose  that  it  is  more 
constant  in  tumors  of  the  cerebellum  and  of  other  basilar  structures, 
for  the  effect  of  increased  intracranial  pressure  would  be  felt  most 
readily  if  the  tumor  were  thus  situated.  But  it  is  difficult  to  gather 
statistics  on  this  point,  and  all  that  can  be  positively  asserted  is  that 
it  may  be  absent  in  tumors  of  the  meninges,  of  the  cortex,  particu- 
larly of  the  occipital  lobes,  and  even  if  the  tumor  be  situated  in  the 
pons.  But  the  character  of  the  tumor  may  have  an  important  bear- 
ing upon  this  fact,  and  sinc^liomatous  growths  occur  in  the  cerebel- 
lum as  well  as  in  the  pons,  since  these  grow  slowly  and  may  be 
attended  by  only  a  slight  increase  in  intracranial  pressure,  we  can 
understand  why  with  such  growths  in  these  structures  optic  neuritis 
may  not  be  developed.  The  explanation  of  optic  neuritis  becomes 
all  the  more  puzzling  when  we  consider  that  relatively  small  tumors 
are  at  times  associated  with  optic  neuritis,  and  that  in  other  cases 
large  and  even  very  vascular  tumors  in  different  parts  of  the  brain  do 
not  give  rise  to  choked  disc  or  optic  neuritis.  Oppenheim  states  that 
the  fundus  was  found  to  be  normal  most  frequently  in  cases  of  cysti- 
cercus,  but  refers  at  the  same  time  to  a  few  observations  which  prove 
that  even  under  such  conditions  the  papillsB  may  be  swollen. 

Vision  is  commonly  disturbed,  but  not  necessarily  in  proportion 
to  the  amount  of  optic  neuritis.  We  must  suppose  that  a  consider- 
able swelling  of  the  nerve  is  possible  without  interference  with  its 
function,  and  that  the  optic  nerves  offer  a  varying  resistance  in  differ- 
ent individuals.  In  course  of  time  the  diminution  in  visual  function 
becomes  very  marked  and  blindness  is  the  unfortimate  accompaniment 
of  a  large  number  of  cases  of  intracranial  neoplasm.  It  is  to  be  noted 
also  that  blindness  occurs  very  suddenly  in  some  cases  of  tumor  and 
that  in  others  it  is  of  a  transitory  character.  Fluctuations  in  the 
amount  of  fluid  or  possibly  in  the  condition  of  the  blood-vessels  and 
corresponding  variations  in  i)re8sure  exerted  upon  the  optic  nerves 
must  be  considered  in  any  attempt  to  explain  this  peculiar  phenome- 
non. Binins  claims  that  transitory  amblyopia  occurs  more  frequently 
with  tumors  of  the  occipital  lobe  than  with  those  in  any  other  posi- 
tion. 

Sudden  variations  in  the  pulse  rate,  rapidity  and  irregularities  of 
respiration  have  been  observed.  In  children  I  have  seen  Cheyne- 
Stokes  respiration  in  cases  of  cerebellar  tumors  long  before  the  ter- 
minal stage  had  been  reached. 
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Localizintj  or  Focal  Symptotn$* 

While  the  existence  of  tnmor  may  be  suspected  from  the  presence 
of  the  general  ejmptoma,  ite  exact  locatiou  canuot  be  determiaed  un- 
ij  ]ism  we  consider  the  special,  localizing  symptomB.  Theae  may  be 
^■pulxtiTided  again  into  direct  and  indirect  symptoms.  The  direct  are 
^Muise  which  are  caused  by  the  immediate  action  of  the  tumor  upon 
^Ppnuea  that  has  distinct  functions,  while  the  inilirect  symptoms  are 
'  exerted  by  a  tumor  situated  at  a  distance  and  ]>robably  through  the 
effect  of  the  increase*!  pressure  or  l>y  actual  displacement.  Thus  in 
doe  of  my  cases  a  large  tuljercle  had  so  tUstorted  the  entire  braiu  axis 
that  almost  every  nerr©  at  the  base  of  the  brain  was  affected  (Fig» 
33).  The  indirect  symptoms  are  on  the  whole  more  frecpient  in  cases 
of  cereljelhir  tnmor  than  in  any  other.  Thus,  in  this  class  of  cases 
we  have  the  general  symptoms  of  intracranial  neoplasm  together  with 
reeliiig  and  4.listinct  occipital  headaches ;  associated  with  these  is  a 
paralysis  of  the  rectus  externus  supplied  b\  the  sixth  nen e  which  ia 
almodt  piathognomonic  of  cerel^ellar  tnmor.  This  sixth-nerve  paraly- 
aia  is  an  indirect  symptom  of  cerel»ellar  tumor  and  is  caused  by 
ptnaaore  npon  the  nerve  lying  l>etween  the  base  of  the  brain  and  the 
akuD,  such  preastue  being  due  t*»  the  pushing  forwards  of  the  ten- 
tortnm,  compelling  an  impingemeut  of  the  pons  and  medulla  upon  the 
baee  of  the  skulh 

The  ffX'al  symptoms  can  be  inferred  from  the  study  of  the  func- 

of  the  braiu  as  given  in  a  previous  article.     The  various  cortical 

hare  been  determined,  as  is  well  known,  by  experiments  upon 

(dogs  and  monkeys  chiefly).     In  man  the  effects  of  disease 

have  abown  that  in  the  human  brain  the  localization  of  function  is 

4|aile  as  aecurate  as  in  animals,  and  this  knowledge  has  been  gained 

laxgely  by  the  clinical  and  pathological  study  of  tumors  of  the  brain. 

Electrical  tests  i>erformed  in  the  course  of  operations  upon  the  exposed 

dozm  afid  cortex  have  proved  to  me  that  there  is  the  same  minute  sub- 

^liviaioti  of  function  in  the  cortex  of  man  as  in  that  of  the  lower  ani- 

laala*     Assuming  that  the  reader  is  familiar  with  the  general  facts 

Regarding  localization  of  brain  functions  (see  p,  33),  it  will  not  lie 

UPoyry  to  review  them  in  detail,  yet  it  will  be  well  to   recite  the 

diief  ajmiptams  as  observed  in  tumors  according  to  the  variation  in 


THmon  of  the  Cmtex, — It  is  of  the  utmost  importance  to  determine 
whether  or  not  a  tumor  is  situated  in  the  cortex,  for  such  a  neoplasm 
■uqr  be  within  reach  of  the  surgeon's  knife,  whereas  those  far  re* 
IMnvd  from  the  surface  are  not  at  the  present  time  proper  subjects 
far  aiifineal  interference.     It  is  not  an  easy  matter,  however,  to  distin* 
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guisli  between  the  purely  cortical  tumors  and  those  situated  in  the 
subjacent  white  matter.  Some  claim  that  it  is  impossible  to  di£fer- 
entiate  between  cortical  and  subcortical  tumors;  but,  as  I  have  said 


AREA     ' 


Fig.  81.  — Oortical  Localization,  External  Surface.    (From  CoUins.) 

in  a  previous  publication,  this  would  seem  to  be  overstating  the  facts. 
While  the  localizing  symptoms  may  be  very  much  the  same  in  both 
these  classes  of  tumors,  the  order  of  development  of  the  symptoms 


Fio.  32.— Ortlcal  Localization,  Meeal  Surface.    (From  Ck>IIinB.) 

will  be  diif erent  and  ma\^  give  some  indication  of  the  exact  site  of  the 
tumor.  Take,  for  instance,  tumors  in  the  motor  area :  those  in  or 
near  the  gray  matter,  however  small,  will  give  rise  to  occasional  con- 
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ctT©  MEriziiTes  at  the  very  begiimiiig  of  the  disease,  whereas  the 
ors  which  begin  in  the  Hubjacent  white  mutter  Hud  gradually  ex- 
into  the  cortex  prosier  will  cause  paralytic  symptomH  long  l>efore 
tbey  gi^*^  ris^  to  symptoms  of  cortictd  irritation.  Interference  with 
tho  fuuetions  of  the  fibres  rjidiating  downwards  from  the  cortex  will 
cmnde  pajralysiH,  but  the  convulsive  aeiznro  is  purely  a  matter  of  ini- 
tetion  of  the  CI  irtical  celLs  proper.  If  the  headacheH  have  iocreasfid 
pmpmm$inili  tho development  of  irrit^itionfiyinptoms,  the  inference 
UuA  the  tumor  has  grown  from  beneath  the  cortex  into  the  latter  in  u 
WBTf  jUftt  one.  It  ia  alwo  to  \m  borne  in  mind  that  certain  classes  of 
tumor  are  more  apt  to  })egin  in  the  cortical  tissue  than  in  the  8ul> 
cortical  white  siibntance.  Thus  tubercles,  gliomata,  and  above  all 
gttmiimta  are  almost  oertjtin  to  begin  near  the  surface,  while  sar- 
OQOiata  and  cyats  are  as  often  subcortical  as  cortical  in  origin. 

Tumamt  ufthe  Fmntnl  Lohe, — The  frontal  Icilie  has  for  a  long  time 

lieen  coofltderetl  to  l>»3  one  of  the  silent  areas  oi  the  brain,  and  tumors 

III  Ihia  region  have  ot^curretl  without  giving  rise  to  any  distinct 

ilizing  symptoms,  and  freiiaently  it  was  only  the  i»ersistence  of 

uit  in  the  fntutal  region  that  aroused  the  suspicion  of  a  tumor  in  the 

rior  |iortion  of  the  brain.     The  uncertainty  of  this  tliagnostic 

rmptom  was  increaseil  by  the  fact  tliat  frontal  lieadaclies  have  been 

oixienrod  even  with  cx-cij^tal  tumors.     If  the  tumtjr  extends  down* 

wmids  and  involves  the  olfact<jry  bulb  the  sense  of  smell  may  be 

be«l  cjf  hwt;   but  during  late  years,  and  liarticularly  in  conse^ 

\  of  Flechsig's  ingenious  theories  and  his  army  of  facts,  we  have 

kanuHl  to  know  that  the  frontal  lolje  has  important  isolations  to  the 

higher  |ieychic  functions  of  man.     That  such  impairment  of  psychic 

(nolioos  would  occur  Wiis  made  altogether  probable  by  the  facts  pul>- 

Udied  many   years  ago  by  Goltz,   who  discovered  a  very  marked 

diaiigi^  in  the  l^liavior  of  his  dogs  after  he  had  excised  or  destroyed 

L_llio  frontal  1oIh>8.     Bernhardt,  basing  his  statements  upon  statistics 

^hiithtf^riMl  a  nnmlier  of  years  ago,  was  inclined  to  deny  the  existence  of 

^^^ge  symptoms  in  man,  but  the  more  careful  obser\'ations  of  recent 

^^^pB  have  shown  tliat  while  i>sycliic  changes  may  occur  in  conjunc- 

timi  with  tumors  in  ahnost  any  jjart  of  the  brain,  they  are  more  cora- 

IIMMI  in  tumor  of  the  frontal  lolms  than  in  those  affecting  otlier  areas. 

In  a  eam»  operate<l  on  by  McBumey,  Starr  was  guided  by  the  exis* 

iraoe of  mental  symptoms  in  indicating  the  site  for  operation ;  but  the 

hct  that  this  proved  successful  in  a  single  instance  does  not  warrant 

i»  in  attempting  tr>  use  the  aymiitom  in  this  way  unless  tlie  other 

ffinlnreA  of  the  case  lend  suppi^rt  to  such  a  focal  diagnosis.     Opi>en^ 

who  summed  up  this  entire  subject  very  carefully,  is  <»f  the 

ion  tliat  in  those  cases  in  which  mental  defect,  apathy,  stu|K>r, 
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or  some  well-defined  psychosis  has  constituted  a  striking  symptom 
of  the  disease  the  suspicion  of  a  frontal  tumor  may  be  entertained, 
but  he  does  not  believe  that  we  are  justified  as  yet  in  accepting  this 
as  a  safe  guide  in  focal  diagnosis. 

The  situation  of  the  tumor  in  the  frontal  lobes  can  be  inferred  with 
much  more  certainty  if  in  the  course  of  its  growth  it  gives  rise  to 
symptoms  which  indicate  its  proximity  to  the  motor  areas,  but  be- 
fore it  transcends  the  limits  of  the  frontal  lobe  it  is  very  apt  to  cause 
si)eech  disturbances  which  are  characteristic  of  lesions  of  the  third 
frontal  convolution  in  the  left  hemisphere.  Pure  motor  aphasia— a 
form  of  speech  disturbance  in  which  the  patient  is  perfectly  able  to 
understand  everything  that  is  said  to  him  but  cannot  find  the  words 
to  express  his  thoughts — is  the  signal  symptom  of  a  morbid  process 
affecting  this  area.  Thus  in  a  case  which  I  had  occasion  to  observe 
within  the  past  year,  a  young  woman,  the  sister  of  a  physician,  had 
become  depressed  and  apathetic.  This  mental  condition  existed  for 
a  number  of  weeks  so  that  her  brother,  the  physician,  concluded  that 
she  must  have  a  change  of  surroundings  to  improve  her  mental  con- 
dition. It  was  only  after  the  lapse  of  weeks  that  she  developed  a 
hesitancy  in  speech,  and  this  consisted  at  first  in  the  loss  of  proper 
names  so  that  she  would  paraphrase  in  speaking,  not  being  able  to 
find  the  word  to  suit  the  object  or  the  i)erson  she  wished  to  designate. 
After  a  further  lapse  of  weeks  speech  became  more  and  more  defec- 
tive so  that  she  could  use  only  a  very  limited  number  of  words.  Evi- 
dently in  this  case  the  tumor  had  started  in  the  anterior  portion  of 
the  frontal  lobe,  had  gradually  invaded  the  third  frontal,  and  since 
the  sensory  part  of  speech  also  became  involved  we  assumed  that  the 
tumor  had  directly  or  indirectly  affected  the  first  temporal  convolu- 
tion. In  this  case  there  was  no  optic  neuritis  but  a  slight  weakness 
of  the  right  upper  extremity,  and  a  slight  increase  of  the  reflex  in  the 
same  proved  that  there  was  a  morbid  process  present  which  was 
gradually  invoh-ing  the  adjacent  arm  area.  An  operation  was  pro- 
posed and  a  large  gliosarcoma  was  found  in  the  upi)er  portion  of  the 
third  frontal  convolution ;  it  was  of  considerable  size  and  had  gradu- 
ally destroyed  the  function  of  the  diseased  parts.  Aphasia  cannot, 
however,  be  considered  as  indicating  a  morbid  process  in  the  third 
frontal  convolution  only,  for,  in  view  of  the  intimate  relations  existing 
between  the  motor  and  other  speech  centres,  disturbances  in  language 
may  occur,  and  iu  order  that  a  correct  diagnosis  should  be  arrived  at 
it  is  important  to  analyze  the  exact  form  of  aphasia  present  in  a  given 
case  (for  particulai^  the  reader  is  referred  to  the  article  on  Aphasia). 

Tlie  proximity  of  the  first  temporal  convolution  to  the  third  fron- 
tal will  explain  why  sensory  aphasia  may  be  added  to  motor  aphasia 
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in  ft  tmmlier  of  iustanoes.  There  may  be  a  dtmbt  even  as  to  the  loca- 
tion of  the  tumor  in  the  left  or  right  hemisphere.  Iii  left-handed 
r^ns  Ui^  loft  hemisphere  is  eDtnisteJ  with  the  functions  of  sj^eech, 
it  IB  a  matter  of  dispute  whether  the  right  hemiHiihere  is  so  com- 
pletelv  devoid  of  all  8[)eech  fuiietion  that  slight  sijeeeh  distmbances 
may  not  Ije  due  to  a  tumor  in  the  third  frontal  convolution  of  the 
right  half.  While  great  care  should  l)o  exercised  iii  utilizing  the 
B}i3ipiom  of  aphaaia«  particularly  in  oi)erative  cases,  the  association 
of  pain  on  percussion  over  a  region  con*esponding  to  the  left  third 
frontal  convolution  or  the  oecurrence  of  spontaneous  pain  in  this  cir- 
oomseri)^  area  may  be  considered  corroborative  evidence  of  the 
Ugboit  value.  If  the  aphasia  is  associated  with  symptoniB,  however 
dll^t,  in  the  right  half  of  the  face  or  in  the  right  upper  extremity, 
the  proliability  of  the  location  of  the  tumor  in  the  left  hemisphere  is 
fery  great.  The  association  of  agra[ihia  with  motor  aiihasia  is  very 
conmion  and  was  most  distinct  in  the  patient  referred  to  above,  who 
hail  not  only  forgotten  to  write  her  name,  but  could  not  even  copy  it 
]|  Itia  name  was  written  and  shown  to  her.  Some  years  ago  I  called 
aitaition  to  the  fact  tliat  in  young  children  the  differentiatioo  between 
fim  right  and  left  hemispheres  in  the  matter  of  8i>eech  is  not  nearly  so 
€om|>leie  as  in  the  adult ;  for  that  reason  the  occuiTence  or  non-occur- 
imce  of  aphakia  in  children  suspected  of  intracranial  neopla8m  must 

fused  with  the  greatest  caution. 
Automatic  and  forced  movements  have  been  observed  with  tumors 
the  frontal  lobe,  but  they  have  no  diagnostic  value  as  localizing 
ftTEnpi4»ms,  for  they  ciocur  with  tumors  in  other  pai"ts  of  the  brain  and 
particularly  with  those  involving  the  larger  internal  ganglia. 

7\tmorH  of  (he  Motor  ^rm.— Tumoi*s  in  this  area  are  recognized 
76adily  bec4iuse  they  give  rise  to  a  distinct  set  of  focjil  symp- 
The  experiments  on  animals,  particularly  those  of  Munk, 
Ferrier*  Beevor,  Horsley,  and  others,  have  shown  that  in  animals 
the  motor  area  is  included  within  the  anterior  and  posterior  een- 
tnd  oonvolutions.  In  man  the  antf^rior  central  is  more  distinctly 
lOTV^Yad  thap  the  |x)8terior  central,  but  it  is  probable  that  both  these 

fcvoItstioEl8  belong  to  this  area,  although  the  anterior  centi-al  has 
ome  the  more  highly  si^ecializeil  part.  The  exact  division  cjf  these 
ii«M  liw  been  alluded  Uy  in  a  previous  article  and  it  will  sufhce  for 
omr  pnrpofliM  to  say  that,  beginning  with  a  portion  of  the  anterior 
aiiitnl  ooDTolution  nearest  the  fissure  of  Sylvius,  we  have  the  ]»art 
Uppitaenting  the  movements  of  the  tongue  and  face;  above  this  the 
iftOfieaienta  of  the  thumb,  the  fingers,  the  hand,  the  arm,  the  shoul- 
don,  ftod  the  leg,  in  the  or<ler  just  mentioned.  Roughly  sf>eaking, 
,$m  mofements  of  the  legs  are  governed  by  the  upper  third  of  the 
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motor  ar«a,  the  movemeutH  of  the  upp^r  extremity  by  the  middle 
tliird,  those  of  the  face  and  tongue  by  the  hint  third.  In  the  hi*»t 
immed  there  are  also  centres  governing  the  throat,  gullet,  and  jawsj 
iu  the  iiiiildle  area  there  is  a  Hjieciali/ed  tljuiab  centre,  and  in  the  leg 
area  the  hips  and  knees,  the  foot  and  toes,  aad  the  large  toe  httva 
si)ecialized  ceyti-es  (see  Fign,  31  and  32).  It  is  well  to  remember  that, 
tliese  eeiitres  do  not  govern  muscles  so  much  an  they  g*iveni  niov 
riieuts.  Uning  electrical  tents,  we  can  succeed  in  eliciting  definite 
movements  (for  instance,  of  the  angle  of  the  mouth)  by  apply ing  the 
electrodes  to  definite  and  well-circumseril>ed  small  areas*  Each  mo 
tor  area  rej>resents  u<jt  only  the  movements  governing  motion  in  the 
oi>posite  half  of  the  body^  but  has  also  certain  relations  to  the  same 
half  *^f  the  body.  This  may  acconnt  in  part  for  the  fact  that  on  re- 
moval of  a  definite  jiortion  of  the  motor  area  com}ilete  paralysis  of 
the  part  governed  by  it  does  not  necessarily  ff>llow,  or  at  least  is  not 
permanently  maintained.  This  has  bei^n  ol>served  by  me  again  and 
again  in  cases  both  iu  children  and  in  adults  after  the  excision  of  n 
special  centre. 

There  has  been  much  discussion  for  many  years  as  to  aeusory 
representation  iu  these  motor  areas.  While  I  do  not  believe  that 
sensatioji  is  exclusively  represented  in  these  centres,  the  facts  ix>iut 
towards  a  partial  i-epresentation  of  sensation  in  the  mot<»r  areas  or  lu 
parts  immediately  ailjoiniug  them.  This  is  made  evident  by  the  fact 
that  after  excision  of  a  given  centre,  say  the  arm  centre,  numbness 
and  parff'sthesijc  accompany  |)aralyBis  of  the  part  governed  by  the 
eitcised  area;  but  sensiition  seems  to  l>e  restored  even  mure  tjiiiekly 
than  motion,  and  for  this  reason  it  is  fair  to  assume  that  the  motof. 
centi'es  are  not  the  only  parts  of  the  brain  in  which  sensatiou 
represented.  On  the  other  hand,  the  mere  fact  that  sensation  is 
frei|uently  affected  after  excision  of  jmris  of  tlie  motor  area  ]ux»^W 
beyond  reasonable  dtrnVit  that  the  so-called  mott>r  centres  are  in  jiart 
8ensf>ry  in  function.  Cases  have  been  rejiorted  In  Eilinger  and  olheiB 
in  which  a  definitely  hx^alized  pain  has  lieeu  the  must  f)romineiit 
symptom  following  uiion  tumor  iu  the  motor  area. 

The  most  characteristic  svmptom  of  tumor  in  any  i>art  of 
motor  area  is  cortical  epilepsy.  By  this  we  mean  crminlsive  sens- 
urea  affecting  the  pfiri  governed  by  the  diseased  area  and  coming  on 
with  or  without  loss  of  ccmsciousness.  The  epile]»tic  discharieeii  are 
developetl  in  a  definite  onler;  the  part  fii*st  convulsed  indicatcsa  tlie 
«l)et*ial  area  in  which  the  disease  is  most  marked;  from  this  part  the 
irritation  spreads  to  neighlxiring  areas,  and  thus  the  com-ulsivs  mote- 
mcnts  may  grmlually  7iffect  all  the  members  of  the  lx)dy.  If,  fori 
stance^  the  arm  centre  is  the  site  of  a  tumor,  twitching  movements 
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IngefB  or  the  wrist  will  he  &mt  noticed;  after  this  the  eonvulsiTe 

Mtnent  may  s[>reiid  either  to  tbe  face  or  to  the  leg,  and  by  degi^ees 

iiiTohpe  the  ouposite  half  of  the  IkxIv.     While  coii8ciouBiie8«  may 

pgCflorTed  during  the  eutire  attack,  it  is  lost  in  the  majority  of 

A  »ooii  as  Uie  conrnkive  movements  are  establiahed  in  both 

of  the  btkly.     Such  epilei)tic  seizures  may  l>e  frequently  re- 

At  tiiuen  they  are  so  alight  that  they  are  interpreted  to  be 

hiBg  more  than  slight  twitching  movements  and  are  often  over- 

1  by  the  attending  plivHician;  Init  the  regularity  and  the  rhyth- 

character  of  slight  clouic  moveiLents  in  any  definite  jjart  of 

tli0  body  should  arouse  the  suspicion  of  organic  disease  as  the  cause. 

»t      *       i^'  seizures  may  l>e  repeated  at  shorter  or  longer  inteiTals; 
I  a  as  many  as  forty  and  fifty  seizures  per  day,  and  other 

^  in  which  a  seizure,  particularly  in  the  tegiuning  of  the  disease, 
i  ocinir  only  every  few  days.  Remissions  occur  even  if  the 
tanor  not  only  i>ersists  but  grows  steadily.  Thus  in  one  i>atient 
Ihiire  waa  a  complete  remission  of  three  moutliH,  and  I  was  led  to  be- 
Ii0ro  Ihut  the  morbid  prrK*ess  hsul  sul)sidod,  when  suddenly  an  apo- 
lltoctie  leiziiTe  occurred  in  which  the  ]tatieut  died,  and  on  the  ])(>st* 
aostetil  table  we  found  a  large  glioma  which  had  evidently  lieen 
growiiifC  steadily  for  months  and  months.  Tlie  convulsive  seizures 
am  tmxit  apt  t<i  l)e  established  in  the  earlier  period  of  the  disease 
ig  which  the  tumor  acts  as  an  irritant  upon  the  cortical  gray 
As  soon  as  this  substance  has  been  destroyed  by  the  inva- 
le  new  growth  the  irritation  sympt^mis  sul^side,  that  is,  the 
conmlnive  seizures  cease;  but  the  paralytic  symjitoms,  denoting 
loniplete  dfifitmction  of  cortical  substance,  sui>enene.  The  paralytic 
•ymptomft  are  very  likely  to  i»ersist  in  the  form  of  a  monoj»legia  or  it 
nuijr  be  ewen  more  limited  in  extent.  Thus  Macewen  and  Keen  have 
nifiort^l  cases  in  which  the  extensors  of  the  big  toe  or  the  muscles  of 
tbe  thumb  were  the  oidy  parts  paralyzed  for  a  considerable  peritxl  of 
(UDd,  It  18  on  the  strength  of  these  strictly  localized  symptoms, 
]lftI3i!  I  id  nundmess  of  limited  imrts  of  the  body»  that  we  can 
rerrv  •"  exm-t  site  of  a  tumor,  but  of  course  we  have  no  right  to 

it  uttKiHticate  tumor  unless  the  general  symptoms  are  present  in  ad- 
1      -n  to  the  speinal  lr>calizing  signs.     Furthermore,  it  is  worthy  of 
nnt*   titiit  jmHial  ejulepsies  have  a  definite  liK^alizing  value  only  if  they 
^^kifiBar  early  in  the  course  of  the  disease.     If  general  symptoms  of 
^BliaiCMr  of  the  brain  have  existed  fnr  a  long  periotl  and  then  a  partial 
^nr  Jaekaooian  epilepsy  is  developed^  great  care  must  l>e  exercised  in 
dniniidv  loi'jiting  the  tumor,  for  it  is  more  than  probal^le  that  tlie 
baa  invaibnl  the  motor  areas  secondarily  and  its  beginning  may 
baaii  in  a  ilisbmt  part  of  the  brain.     The  exact  character  of  the 
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motor  symptoms  will  be  best  understood  by  reference  to  Figs.  31,  !H, 
denoting  the  dietrilmtion  uf  the  motor  areas.  To  complete  the  symp- 
toms of  tiimor  of  the  motor  area  we  need  merely  add  that  ataxia  has 
been  oliserveii  iu  some  tases ;  vasomotor  and  secretory  diHturbanoeg 
iu  others-  Salivation  has  been  noted  by  Op|>enheim  and  Koehler, 
but  this  same  phein>mon<m  has  been  referred  to  hy  Torje  in  tumon 
of  the  fnmtjii  l<ibe,  so  that  it  cannot  l>e  credited  with  any  special 
value.  Tachycardia  htui  also  been  observed,  as  have  been  disturb- 
ances of  the  function  of  the  bladder. 

Tumors  of  the  parietal  i*egion,  in  which  are  to  b©  included  the 
superior  and  inferior  parietal  lobules,  have  a  s|)ecial  imi^ortance, 
siuce  they  may  give  rise  to  distinct  hx^alizing  sym[jtoms  in  viium- 
i^uence  of  their  proximity  to  the  anterior  and  iMisterinr  ct^ntral  cod* 
volutions*  Such  tumors  may  give  rise  to  changes  which  have  been 
noted  in  counection  with  involvement  of  the  motor  area;  but*  accord- 
ing to  the  observations  uf  Dana,  Starr,  and  others,  the  pariebil  taiiioTii 
are  more  apt  to  cause  sensory  tliau  motor  sympt<mis ;  disturljances  of 
tactile  and  of  muscular  sense  have  been  ol:>sorv'ed.  It  is  nue-stionahle 
whether  these  tumors  cause  such  symptoms  by  involvement  of  the 
posterior  central  convolution  or  by  disease  of  the  sensory  fibrt^  jmvhh- 
ing  underneath  this  portion  of  the  cortex  to  the  central  regitin  of  the 
brain.  In  a  case  published  by  Starr  and  McCosh  there  was  good  e\i- 
denoe  preaentetl  of  the  existence  of  a  distinct  centre  for  mnsmilar 
sense,  but  further  evidence  is  needed  on  this  point  l>efore  we  can 
claim  that  muscuhu*  sense  is  represented  exclusively  in  tliLs  part  ol 
the  brain  and  in  no  other. 

Tumors  in  the  luirder  line  l)etween  the  parietal  and  occipital  lolie-a 
may  give  rise  to  iii lateral  homonymous  hemianopsia  by  iuvolvement 
of  the  white  tract  of  Gratiolet,  which  passes  frcjm  the  intomal  ca|i- 
snle  to  the  <K?cipital  lobe.  Ferrier's  claim,  that  the  centre  of 
^nsion  lies  in  the  angular  gyrus,  is  expkiincd  by  the  involvement  by 
tlisease  in  this  region  of  the  optic  radiations  just  mentioned*  By 
extension  to  the  left  inferior  parietid  lobule  the  tumor  may  give  riae 
to  that  speiual  disturbjmce  of  speech  known  as  word  l>lindness;  the 
patient  cannot  read  an4  write  at  u411,  though  he  may  be  able  to  wrifaij 
upon  ilicUiiion  gr  tJxJopy  written  signs.  According  to  Wernicke  Uiei 
conjugate  movemeni^Tof  the  eyes  are  governed  by  a  centre  in  the  in- 
ferior parietal  lolnile.  If  there  is  distinct  impairment  of  tbifi  onu 
function,  disease  of  this  region  may  l>e  suspected. 

Tumors  of  fhe  (krlintnl  Lobc—^ew  growths  in  this  r^on 
recognized  by  those  disturbances  of  vision  which  we  include  under] 
the  term  hemianopsia:    loss  of  \ision  in  one-half  of  the  retinal  field. 
As  each  occipiti^l  lobe  is  connected  with  one-half  of  each  eye,  tnim 
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In  thin  region  is  characterized  by  bilateral  homoDymoiis  liemiauopHia 
witbcMitaiky  other  niieeial  symptomB*     In  point  of  differential  iliag- 
wmiH  it  in  well  tu  remember  that  hemianopsia  may  be  due  to  leaioDs  in 
llie  optic  tract  or  optic  radiations  as  well  as  in  the  occipital  lol)e« ;  l>ut  if 
l^diMMe  is  situated  in  the  former  areas  it  is  apt  to  be  associated  with 
uuAoftf  Beiifiory,  and  pupillary  symptoms.     The  researches  of  Noth- 
aagd  and  Segoin,  which  have  been  corroborated  by  others,  {xiiiit  with 
Agteal  degree  of  certainty  to  the  cuneus  as  the  actual  centre  of  vision. 
We  muBt  therefore  consider  the  poHsibility,  in  a  case  in  which  hemi- 
ABOpeia  is  the  chief  8ympt4im,  of  a  tumor  beginning  on  the  median 
smiaoe  of  the  occipital  lobe  and  gradually  extending  to  the  outer 
matBCB,     The  later  in%'estigations  of  Hensclien  prove,  however,  that 
t  lenttOli  in  almost  any  part  of  the  tx^cipital  lobe,  paiiicularly  if  it  is 
aafficiently  large  to  compress  the  white  matter  underneatli  the  occij>i- 
tal  cortex,  may  prrxluce  hemianopsia,  so  that  any  part  of  the  occii^ital 
^^Jobe  may  be  the  starting-point  of  a  tumor  giving  rise  to  hemiano]isia« 
^Ht  is  iti  ihe^e  cases  of  tumor  of  the  occipital  lol:»e  tbat  we  also  meet 
^nrilli  that  peculiar  condition  in  which  tJie  patient  exhibits  what  is 
"ItBown  as  psychic  blindness,  seeing  objects  but  no  longer  recognizing 
tbem  or  the  uses  to  which  they  are  put.     This  is  more  ai)parent  in 
lesions  of  the  left  side  in  right-handed  persons,  and  of  the  right  half 
lefl-hauded  i^ersons. 
TmnorBoj  the  Tempormphenoidal  Ldw, — This  portion  of  the  hemi- 
jeres  c«3ntains  the  centres  for  hearing  and  for  sensory  speech ;    it 
thi^nf^fore  natural  to  exjiect  that  in  a  case  of  tumor  in  these  audi- 
regious  bearing  will  be  impaired  but  not  abolished  on  the  side 
<ito  tlie  lesion,  and  sensory  aphasia  will  be  present.     The  [»a- 
Ls  able  to  s]>eak  spontaneously  and  correctly ;  is  not  able,  how- 
to  underst^md  what  is  said  to  him,  and  of  course  not  able  to 
TepQftt  spoken  language. 

Dislinct  as  are  the  symptoms  of  lesion  in  the  temporal  lobes,  a 
tamor  in  this  region,  by  crowding  neighboring  i>arts  of  the  brain,  is 
fmry  apt  to  pnMluce  motor  aphasia  as  weU  as  paralysis  of  the  face, 
tnagtie,  and  liiie.  The  temporal  lol^e  also  contains  the  association 
\TMi»  lii?tvreeii  the  motor-speech  centre  and  tbe  risual  centres.  A 
tumor  in  this  region  is  therefore  apt  to  give  rise  to  complicated 
ttpeeeh  disturbances,  such  as  alexia  and  Jigraphia,  showing  that  the 
ixmoerte^l  Jicii<m  of  these  centi'es  has  lieen  disturl^ed.     These  sensory 

|«|ie«c)i  disturbances  are  more  frequently  associateil  with  tumor  in  tlie 
l«^ft  temporal  convolution  than  in  the  right,  but  cases  in  which  the 
iiaioe  symptoms  have  been  produced  by  disease  of  the  right  tempoi-al 
lobe  have  also  1>een  rec^orded.  Symptoms  denoting  irritation  of  the 
nerve  may  intriKluce  a  series  of  phenomena  following  upon 
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tumor  in  this  region;  tinnitus  and  acoustic  paraesthesisB  of  all  sorts 
are  included  in  this  category.  I  have  not  observed  this  in  tumor  of 
this  region,  but  have  noted  it  in  cases  of  abscess.  The  differential 
diagnosis  between  tumor  and  abscess  applies  particularly  to  growths 
in  this  region,  for  on  account  of  the  proximity  of  the  temx>oral  con- 
volutions to  the  bony  structures  of  the  ear  abscess  is  developed  more 
fretiuently  in  this  region  than  in  any  other. 

Bristowe  and  others  have  attempted  to  make  out  a  distinct  set  of 
focal  symi)tom8  for  tumor  of  the  corpus  callosum,  but  these  are  of  a 
negative  character  chiefly,  viz. :  slight  development  of  general  symp- 
toms (headache,  optic  neuritis,  etc.),  slight  paresis  of  the  opposite 
half  of  the  body,  dysarthria  rather  than  aphasia.  The  occurrence  of 
imbecility  is  at  least  one  positive  symptom. 

Tumors  of  the  Basal  Ganglia. — Neoplasm  involving  the  basal  gan- 
glia and  adjacent  parts  is  not  rare.  The  symptoms  produced  are  for 
the  most  part  due  to  direct  or  indirect  involvement  of  the  internal 
capsule.  As  this  capsule  contains  the  entire  motor  tract  for  the  o])- 
posite  side  of  the  body,  the  sensory  fibres,  the  fibres  of  special  sense, 
the  speech  tracts,  it  is  easy  to  see  that  an  unusual  variety  of  symp- 
toms may  result  from  such  a  lesion.  The  i)osition  of  the  fibres  in 
the  internal  capsule  has  been  well  established  and  in  the  case  of  very 
small  tumors  the  order  in  which  the  different  functions  are  lost  may 
give  some  clew  as  to  the  direction  in  which  the  tumor  is  extending. 
The  tumor  may  also  imi^inge  upon  the  lateral  ventricles  and  thus 
cause  considerable  disturbance.  As  all  the  structures  are  crowded 
into  relatively  small  space  in  this  part  of  the  brain,  small  tumors  may 
cause  a  large  variety  of  symptoms,  and  in  view  of  the  distortion  pro- 
duced by  them  we  may  have  symi:)toms  resulting  from  pressure  upon 
the  cranial  nerves  coming  off  from  the  brain  axis  below  this  region. 
The  differential  diagnosis  between  tumors  of  the  ganglia  and  tumors 
of  the  cortex  is  based  in  part  upon  the  absence  of  repeated  con\'ul- 
sive  seizures  in  the  case  of  ganglionic  tumors,  and  upon  the  develop- 
ment of  a  large  series  of  special  symptoms  with  relatively  few  general 
symptoms,  thus  showing  that  a  small  neoplasm  has  given  rise  to  a 
greater  series  of  symptoms  than  small  tumors  would  be  able  to  pro- 
duce if  located  in  any  part  of  the  cortex.  For  a  long  time  hemichorea 
and  hemiathetosis  were  supposed  to  be  almost  pathognomonic  of 
thalamus  lesions,  but  it  is  doubtful  whether  they  have  any  special 
localizing  value,  since  these  same  disturbances  of  motion  have  been 
observed  in  conjunction  with  cortical  disease;  and  it  is  altogether 
probable  that  if  they  do  occur  in  connection  with  disease  of  the  thal- 
amus, it  is  the  irritating  effect  of  the  latter  upon  the  neighboring 
pyramidal  tract  that  is  the  immediate  cause  of  these  symptoms.     If, 
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however,  the  general  R^'mptoms  xioint  to  a  laeati«m  in  the  interior  of 
the  bmiu  and  not  in  the  cortex,  tlie  presence  of  heroichorea  or  liemi- 
«lli6l<»]j»  k  sufficient  to  warraot  the  diagnosis  of  a  leBion  in  or  near 
htfto  thalamus. 

^H  Tretnnr  and  forced  movementH  have  also  been  observed  in  connec- 
^BittUBlli  tumoi>t  of  the  ganglia,  but  these  do  occur  Uyo  ^vith  neoplasms 
^HVHdV  jMirts  of  the  brain.  Many  years  ago  Xothnagel  insisted  that 
a  focal  dideaae  of  the  optic  thalamus  i»roiiaced  a  mimetic  palsj  of  the 
op{ic»ile  half  *»f  the  face.  This  imiilies  that  there  is  normal  innerva- 
tioncif  the  (acijil  muscles  in  voluntary  movements,  but  that  in  special 
ads,  as  of  lau^hiug^  the  affected  side  doe^  not  take  part.  This  obser- 
tmlioii  ol  Nothnagel  has  been  con'oborated  so  fretjuently  that  we  can- 
jBot  deny  it  a  c^^rtaiu  diagn«>stic  value. 

Pain  and  para^thesia  in  one  half  of  the  body  have  been  noted  in 
ti<»n  with  tumors  of  the  thalamus,  but   there  may  he  entim 
» 4 if  all  sensory  disturbance  in  crises  of  thahunus  tumor. 
Amblyopia  and  amaurosis  have  been  noted  in  a  numl)er  of  cases 
tntijar  of  the  optic  thalamus,  but  iniismuch  fis  these  were  generally 
^cnbined  with  oi»tic  neuritis  or  choked  diwc  it  is  doubtful  whetlier 
aoT  8|)ecial  significance  can  be  attached  to  these  sym]>toms,  and  as  it 
la  doQbtfnl  even  to  the  present  day  whether  the  optic  thalamus  has 
jmx  dfifiuiie  ivlations  to  vision  except  i)ossilj]y  as  an  agent  in  the 
liK*tiou  of  reflexes,  all  facts  relating  to  this  subject  must  be  accepted 
ve,     Dercum  hiis  found  Wemicke's  8ympt*>m  (hemi- 
V  immobility^  iu  a  case  of  this  description* 
of  the  Cms  Cerebri — A  neoplasm  in  this  region  is  to  be 
?«l  by  the  association  of  o<mloniritor  sym]itoms  with  paralysis 
ndiim  and  of  sensation  in  tho  opposite  half  of  the  body.     The 
ay©  will  exhibit  ptosis,  paralysis  of  all  the  external  muscles  except  the 
rectti         '     iius  and  the  sujterior  oblitjue,  and  complete  paralysis  of 
^tha  ^  r  iridis  and  the  ciliary  muscle.     Botli  peduncles  are  so 

^■ioaa  to  one  another  that  a  tumor  occiUTing  iu  one  may  involve  the 
^opjiMiiiile  side,  at  least  iiress  against  it  with  such  force  as  to  interfere 
^^with  iia  fanetions;  for  this  reason  it  is  not  uncommon  to  find  paraly- 
^ka  of  both  halves  of  the  body,  or  possibly  ptosis  and  double  oculo- 
^^■||B»iiiptoin0  with  tumor  in  this  region.  For  a  time  the  symp- 
^^^^HBbr  be  unilateral,  and  as  the  growth  increases  thev  becom* 
"     bikl^rair 

TVai'M**  of  ike  Ctft'i^ffra  Quadrvjemhnt. — Tlie  ct»rpora  quadigeuniia 
are  in  such  close  proximity  to  the  |>eduucles  that  tumor  iu  the  former 
riU  be  rery  apt  to  l>e  associated  with  tlie  symptoms  characteristic  of 
I  the  other,  and  yet  thern  are  a  few  distinct  symptoms  which 
tba  coryK>ra  ipiadrigemiua  as  the  special  seat  of  the  lesion. 
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Tills  in  due  particularly  to  the  relation  whicli  the  cor|K>m  qoadrigiemiiiA 
bear  to  visual  function  and  to  the  connection  between  the  former  and 
the  cerel:)ellura*  Lost  of  impillary  reflexes,  nystagmuB,  vertigo,  and  a 
c(iDditioii  re8embliug  coreijellar  at^ixia  point  to  the  region  of  the  cor- 
pora quiidrigemina  as  the  special  site  of  the  tumor*  All  the  sTmjv 
t(3nis  were  well  illustrated  by  a  case  of  a  child  which  was  three  yean 
oi  age,  wliOHi^  hihttiry  I  have  previously  published.     The  anatoQiii?al 

conditions  in  this  case  are  re|>- 
'^^  resented    in   Fig.    33,       This 

child  at  first  pr^'tsente^l  a 
dijuble  ptosis,  but  no  other 
ocular  paralysis.  It  woulil 
sit  quiet  all  day  long,  but  if 
it  attempted  to  walk  it  would 
staKger  and  fall.  There  was 
no  anaesthesia  or  ataxia,  and 
the  knee  jerks  were  alwient. 
There  was  ptosis  of  lx)th  eye- 
lids, the  pupils  l>eing  hiilf  ci>y- 
ered,  but  no  other  imralysis  of 
the  ocular  muscles  and  no  nys- 
tagmus. There  was  at  first 
merely  a  suspicion  of  optic 
neuritis.  A  m  on  t h  la ter  d  ouble 
and  complete  ptosis  w^aa  dt*- 
veloped.  There  was  no  up- 
ward  or  dowiaw^ard  movement 
of  either  eye;  both  internal 
recti  muscles  were  thrown  intu 
a  condition  of  clonic  Bi)asm  when  an  attempt  w*as  made  to  tii»e 
tlxem.  There  was  some  retlox  contraction  during  accomraotlation, 
and  also  slight  contractility  to  light  in  both  x>upil8.  A  sli;  I  t 
paralysis  of  the  left  half  of  the  face  was  noted,  as  was  also  decidt-d 
impairment  of  visifm*  The  child  was  in  a  condition  of  semi-stuiwr 
but  was  able  to  walk  a  little,  and  iu  so  doing  exhibited  a  most  ehara**- 
teristic  cerebellar  gait  with  a  tendency  to  fall  to  the  right  side.  Tlie 
reflexes  were  e3caggerated  in  the  ujiiier  as  well  as  in  the  low^er  extrt^mi* 
ties,  and  there  were  distinct  occipital  headaches,  Tlie  child  grew 
rapidly  worse,  had  eonx^ilsive  seizures,  beci*rae  blind,  comatoect,  and 
two  weeks  before  death  developed  left  hemiplegia.  Death  occurred 
four  mouths  after  the  onset  of  the  symptoms.  A  solitary  tubercle 
was  found  in  the  right  lateral  sinus  and  other  tubercles  occurred  in 
the  cerebellum,  but  the  tumor  found  in  the  region  of  the  corjxjra  quail- 
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rigemina  waB  tlie  one  which  gave  rise  to  the  majority  of  the  eymp- 
tomis.  It  ocenpied  the  tegmental  portion  of  the  crua,  and  almost  com- 
{iletely  oocladed  the  fuiueduct  of  Sylvius, 

Tlie  more  recent  Btudien  of  Notbnagel,  Christ,  and  others  have 
been  corroborated  by  this  c*ase,  and  in  Biimmarizing  we  may  say  that 
it  m  ju»l  to  fitwi^ct  tumor  in  the  virinity  of  therorporariumlrigemina 
if  thete  Li  slow  onset  of  oculomotor  symptoms  with  cerelvellar  ataxiE| 
with  vomiting;  and  optic  neuritis. 

Tumors  of  the  pineal  gland  give  rise  to  very  hhrOi  the  name  symp- 
tom&  as  those  of  the  corpora  iiuMdrigemiiia,  though  it  m  supposed 
that  the  oculomotor  symptoms  are  not  quite  so  prominent,  but  that 
the  njrmptoms  to  lie  referred  to  the  fourth  and  sixth  ueiTes  prevail. 
Njslagimis,  assm'iateil  particularly  \A'ith  movement  of  the  eyes  up- 
wmrda,  iB  said  to  be  characteristic  of  tumor  in  this  region. 

Tumors  of  the  Pnn»  and  Mtithilhi, — Tumors  in  this  region  give  rise 
to  a  multtpUeity  of  sy  mi)toms.     This  is  ex|ilained  by  the  large  noml>er 
[  of  traetii  jmssing  through  these  parts,  by  their  close  proximity  to  each 
er,  and  by  the  nuclei  of  the  many  cranial  nen-es  situated  in  this 
of  tlie  brain.     While  mc»tor  piimlysis  may  be  nnilatf*ral,  it  is 
bilateral  as  a  result  of  tumor  f»f  the  pons  and  medulla.     In  addi- 
I  hemiplegia  and  double  hemiplegia  we  may  have  other  8ym{> 
>inting  to  an  involvement  of  the  various  cranial  nerves.     A 
neoplaam  in  the  upr>er  half  of  the  iK>ns  may  give  rise  to  a  hemiplegia 
J  i>f  aUf©  side  of  the  body,  with  involvement  of  the  third  and  lifth  nerves 
of  the  Dp[M:isite  side.     Its  proximity  to  the  crus  cereViri  will  account 
I  for  invidvemeut  of  tlie  third  nerve;  if  the  tumor  is  in  the  lower  half  of 
tbe  pons,  the  fifth,  sixth,  seventh,  and  eighth  nerves  will  be  more 
cdP  teas  involved,  and  the  syniptoms  residting  from  this  [iffection  will 
be  paralysis  of  the  rectus  interuus,  paralysis  of  all  the  branches  of 
the  seventh  nerve  in  one  half  of  the  face,  and  loss  of  hearing  in  one 
ear.     These  cranial-nerve  syuij^toms  w  ill  l>e  on  the  side  of  the  lesion 
I  umI  opfjoeite  to  the  hemiplegia.     If  the  sixth-nerve  nucleus  is  affected, 
there  will  bts  in  addition  distinct  jniralysis  of  one  rectus  extemus 
mtsmcle,  and  paralysis  of  the  conjugate  movemenU  of  the  eyes  towards 
[  the  aide  of  the  lesion,  for  this  nncleits  is  counected  wdth  the  third- 
as  of  the  opposite  side  and  gc>verns  the  outward  move- 
eye.     In  spite  of  this  conjugate  pandysis,  eiR'h  internal 
rrN*titii  may  exhibit  normal  movements  if  examined  se[}arately.     If  the 
[leaion  is  near  the  surface  and  away  from  the  nucleus  it  will  involve 
th«e  nKil  *jf  the  sixth  nerve  uud  will  cause  paralysis  of  the  rectus  ex- 
[temcui  muscle  of  one  side,  but  it  will  not  affect  the  conjugate  move- 
of  tlie  op|K»site  side.     If  the  i»atieut  is  asked  to  h>ok  towards 
I  aide  of  the  jmraly  zeil  rectus,  or  towarthi  tlie  side  of  the  tumor,  the 
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opposite  eye  will  move  promptly,  the  affected  eye  remaining  fixed. 
This  differentiation  l»etween  the  isolated  paralysis  of  the  rectus  exter* 
nua  and  paralysia  of  the  t'oujiiKata  niuvementH  ig  the  most  valaable 
and  perhiipH  the  only  differential  pnint  of  diiH^osis  that  helfMS  at 
times  to  distinguish  between  a  tumor  near  the  surface  and  one  within 
the  suljstauce  of  the  pons*  The  diifii'ulties  of  diftgmisis  are  increiiaed 
by  the  great  variability  in  the  8ynijit4>mH,  and  by  the  fact  thai  BomB 
nerves  in  the  i>on8  escape,  while  others  may  l)e  intensely  affected* 

If  the  tunuir  is  situated  iu  the  medulla  oblcui^^ata  the  symptomft 
will  remind  <me  uf  bulbar  piilsy.  They  will  point  tc*  involvement  at 
the  gloss oj diary ngeah  of  the  vagus,  of  the  spinal  atressory  and  of  the 
hyi>oglossal  nerves,  aud  there  will  \m  a  iinilatt*ral  or  bilateral  paraly- 
sis of  the  arms  and  legs.  The  facial  nerve  will  remain  ©xemjit* 
Difficulties  in  deglutition,  in  respiratory  and  cai'diac  movementii, 
paralysis  or  spasm  of  the  sterntx^leidomastoid  aud  of  the  alxluc^^iiK, 
paralysis  and  atrophy  nf  the  tougne,  together  with  vomiting,  with 
glycosuria  or  polyuria,  all  these  will  suggest  a  lesion  in  the  medulla. 
Tumora  in  this  region,  ]iarticularly  guminata  and  diffuse  gliomata« 
are  not  rare.  Difficulties  iu  diagnosis  often  arise  on  account  of  the 
bilateral  character  of  all  the  symptoms,  but  this  can  be  eanily  ac- 
countetl  for  by  the  fact  that  the  two  halves  of  the  brain  at  this  leviel 
are  scyircely  separated  from  one  another,  and  that  it  is  natural  for 
all  the  vaacular  lesions  to  produce  bilateral  symi>toms.  Since  the 
sensory  ti^acts  are  in  close  relations  with  the  motor  in  this  part  of  the 
brain  axis,  the  symptoms  will  l>e  still  further  complicat^*d  by  the 
oc-currene©  of  ]iartial  or  complete  or  double  hemiansesthesia.  The 
proximity  to  the  cerebellum  also  ojieus  up  the  possibility  of  aootlier 
distinct  aeries  of  symptoms  in  the  ca«e  of  tumor  in  the  ]»on8  and  me- 
dulla.  Optic  neuritis  is  developed  as  a  rule  early  in  the  ooimie  of 
the  disease  antl  (»ccipitid  headaches  are  particularly  severe. 

Tumors  of  the  O'/v/WAo^k— New  gnmths  in  the  cerebellum  are  not 
only  frequent,  Vuit  they  also  give  rise  to  a  most  distinct  set  of  sym|»- 
toms.  These  symi*toms  are  in  part  due  to  interference  with  the  func- 
tions of  the  cereU^llum  itself,  and  to  an  even  greater  extent  to  Um 
effect  which  the  tumor  produces  by  pressure  upon  neighboring  |>artH. 
The  majority  of  these  growths,  among  which  tubercles  and  gliomaiii 
are  the  most  common,  occur  in  either  cerebellar  hemisphere  or  in  the 
vermis.  The  signal  symptoms  of  cerebellar  tumor  are  aupposiMl  to 
be  due  to  interference  with  the  si^ecial  cerelxdlar  function,  namely, 
the  maintenance  of  equilibrium,  hut  it  is  still  a  matter  of  doubl 
whether  this  function  i*esides  in  the  hemisjilieres  or  in  the  middle 
lobe.  There  is  much  in  favor  of  the  view  that  the  middle  lobebeaiB 
a  more  imixirtant  relation  io  thia  function,  for  in  various  atatirtiov 
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tbat  hmmfi  been  gfttJiereil  on  tliis  point  inooordination  was  fouDd  to  be 

proocttt  in  alxmt  eighty  f>er  cent*  of  the  cases  if  the  tumor  was  in  the 

I  tennis  mnd  only  in  forty-nine  per  t^ent.  if  it  was  in  the  hemispheres. 

fel  il  will  be  seen  from  these  very  tii^res  that  the  opinion  which  haw 

,  adtatic^il,  i)arfic'iilarly  by  Hturr,  that  LH^rebellar  ataxia  poiutB  to 

^l&folv^ement  of  the  vermis  or  to  a  tumor  in  the  hemispheres  near  to 

andCQiiipreHHing  tlie  niidiUe  hil»e,  is  too  positive ;  hut  as  he  also  states 

that  the  same  symptoms  may  be  prrKhn/ed  by  tnnioi^  wljii-h  compress 

Ibe  pednocles  of  the  cerebellum,  especially  the  middle  peduncles  in 


)] 


.         «r**^  «^ — w^foisfWHipt^^v-  vJifi  OrpbeUtiiu.     KarljT  apti««ntnc««   of  trntia,]  and  aiidltoir  nervfi 
^^K  tfmptaaiM,   Ciise  observed  by  Stiegllti  and  the  author, 

^nlmr  eoofse  to  the  pons  or  the  8n[>erior  peduncles  in  their  way  to  the 
^Henrpoim  <|tiadrigennna,   he   inclmles  a   Rufficient  territory  to  bring 
^HmlmoRt  all  cert*lK41ar  tumors  tinder  this  head.     In  a  case  of  sarcoma 
of  liie  cereliellum  which  w^aa  situated  laterally  fFig.  34),  which  I  had 
oocaAioB  to  oliserve  t*i  the  time  of  the  pc»st-mortem  examination,  stag- 
^_|Bi«riiig  was  one  of  the  earliest  symptoms,  and  yet  the  tumor  was  con- 
^■iiderably  removetl  from  the  middle  lobe.     As  a  matter  of  fact,  how- 
^■tvrr*   lluit  fonn    of  incoordination  which  we  descril>e  as  cerel>ellar 
^B  aUxia,  or  n>eling  gait,  or  eeif?l>ellar  titulmtion,  is  by  far  the  most  char- 
irtertnlic  ttymptom  of  cerebellar  neoplasm.     This  ataxia  is  character- 
bed  by  a  tendency  to  reel  or  to  fall  to  one  side.     Whether  this  is 
ftlwayn*  an  some  claim,  to  the  side  opposite  the  tumor  is  ([uestiouable, 
aiul  ti^itentH  ti'vt  only  fall  to  one  side,  but  sometimes  have  a  distinct 
teiideiiey  to  fall  forwards  or  Imckwards;  the  direction  in  which  the 
ili^nt  is  in  the  hal>it  of  fHlliug,  however,  generally  remains  the  same 
tiQ|{hoi]t  the  course  of  the  dise^use.     As  the  disease  progresses  the 
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reeling  becomes  so  marked  that  the  patient  is  not  able  to  stand  even 
for  an  instant  unsupported,  and  in  extreme  cases  while  lying  in  bed  is 
not  able  to  raise  the  head  without  great  discomfort. 

In  addition  to  cerebellar  ataxia  we  find  often  a  marked  tremor 
bearing  a  superficial  resemblance  to  the  tremor  of  multiple  sclerosis 
and  yet  having  a  more  atactic  character  than  the  ordinary  tremor  of 
multiple  sclerosis.  Striimpell  has  recently  claimed  that  the  tremor 
of  multiple  sclerosis  is  closely  akin  to  an  ataxia.  While  this  may 
not  be  strictly  true  of  multiple  sclerosis,  it  is  true  beyond  a  doubt  of 
the  disturbances  of  motion  obser^'ed  in  these  cerebellar  neoplasms. 
Paralysis  is  another  common  symptom  in  cerebellar  tumors;  it  is  evi- 
dently due  to  compression  of  the  pyramidal  tracts  in  the  pons  and 
medulla.  As  these  tracts  closely  approximate  each  other,  we  can 
readily  understand  why  in  some  cases  we  have  a  hemiplegia  often  of 
the  opposite  side  of  the  body  and  at  other  times  a  more  or  less  com- 
l)lete  paraplegia,  both  of  the  upper  and  of  the  lower  extremities. 
The  face  generally  escai^es  unless  the  tumor  is  situated  laterally  and 
presses  directly  upon  the  facial  nerve.  In  some  instances  even  before 
facial  paralysis  is  developed  the  involvement  of  the  facial  nerve  can 
be  diagnosticated,  as  it  was  in  the  case  represented  in  Fig.  34,  by  the 
reaction  of  degeneration  existing  long  before  a  marked  paralysis  had 
been  developed.  The  paralysis  in  all  these  cases  is  of  slow  onset; 
it  reminds  one  rather  of  a  general  weakness  of  the  system  than  of  the 
I)araly8i8  due  to  destruction  of  some  part  of  the  motor  tract.  In  a 
young  child  whose  condition  I  was  allowed  to  see  at  varying  periods 
the  state  was  one  which  we  could  properly  describe  as  a  myasthenia 
for  fully  five  to  six  months.  There  was  no  other  accompanying 
symx^tom  except  a  subnormal  condition  of  the  reflexes,  and  until  the 
ataxia  appeared  later  in  the  disease  the  diagnosis  of  any  neoplasm  and 
particularly  of  a  cerebellar  neoplasm  could  not  he  made.  Months 
after  the  general  weakness  of  the  muscular  system  had  existed  the 
other  symptoms  of  cerebellar  neoplasm  were  developed  and  the  au- 
topsy proved  that  there  was  a  large  sarcoma  in  the  middle  lobe  of 
the  cerebellum. 

There  are  other  symptoms  which  deserve  notice  in  a  description 
of  cprel)ellar  tumor,  but  these  are  distinctly  due  to  compression  of 
neighboring  parts.  As  this  factor  is  a  very  varying  one,  the  symp- 
toms in  (piestiou  may  be  ])reseut  in  some  and  absent  in  many  others. 
The  most  impoiiant  of  these  symptoms  is  some  form  of  paralysis  due 
to  direct  pressure  upon  the  cranial  nerves.  According  to  the  amount 
of  i)ressure  exerted  we  may  have  a  ])artial  or  even  complete  involve- 
ment of  the  oculomotor  nerve,  ]^aralysis  of  the  motor  branch  of  the 
trigeminal,  and  pain  in  one  half  of  the  face  indicating  involvement  of 
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bmnelieB*  The  fourth  nerve  may  also  be  aifected,  Imt 
iflobiied  iiariily«k  of  this  uerve  is  extremely  rare  in  this  aa  in  other 
CQiiditiotis*  Paralysift  of  the  external  recti  aiuseles  18  iinusaally  cum- 
^  aodk  to  he  ex|i1ained  by  the  fact  tlmt  the  thin  sixth  nenes  sup- 
;  them  He  between  the  ix>ds  ami  the  skull,  and  are  most  easily 
by  increased  pressure.  I  have  seen  a  number  of  cerel>elhn- 
inis  in  which  there  were  present  the  general  symptoms  of 
trancir,  cerebellar  ataxia,  and  paralysis  uf  the  recti  externi,  and  tliese 
synip4oiDe  only. 

To  the  paralysis  of  the  seventh  nerve  we  have  alluded  abijve.  It 
ja  preei^nt  in  the  fewest  cases  only,  and  if  present  is  of  the  greatest 
»,  for  it  givea  an  indication  of  the  probable  site  of  the  tumor 
1  lateral  half  of  the  cerebellum.  The  same  may  be  said  of  audi- 
» symptoms  which  occur  in  only  a  relatively  small  proportion 
o(  the  cases.  Defective  hearing  on  one  side  and  abnormal  electrical 
ion  of  the  auditory  nerve  will  help  to  detei-ojine  the  site  and  to 
)mbofmte  the  presence  of  neoplasm,  Oppenheim  refers  to  the  fact 
\  aposma  may  occur  in  cereliellar  neoplftsm,  but  is  also  of  the  opiin- 
,  tliat  tiieae  may  \>e  of  reflex  origin,  and  not  due  to  direct  pressure 
apcm  the  neire  aupplying  such  muscles.  According  to  the  direction 
which  pressure  is  exerted,  the  nerves  issuing  from  the  cms  and 
ons  or  those  having  their  nuclei  in  the  medulla  may  be  aifected. 
Thuj*  we  may  in  some  instanceis  have  no  oculomotor,  abilucena,  facial, 
or  auditory  symptoms,  but  may  Lave  interference  with  cardiac  and 
neapiraton*^  action  or  even  a  gloaaoplegia  from  interference  with  the 
andei  of  the  ninth,  tenth,  and  twelfth  nerves.  Singultus  is  a  not  in- 
fre<<itient  and  often  very  troublesome  8\  mptom.  Gaping  I  have  noted, 
particuhirly  in  cerebellar  tumors  of  children,  and  salivati<m  is  com- 
moo;  but  I  repeat  M-hat  was  said  in  a  previous  portion  of  this  article, 
that  salivation  occurs  with  tumors  in  different  parts  of  the  brain  and 
it  caniiot  therefore  be  said  to  have  any  localizing  value.  Rigidity  of 
the  Df*ek  is  often  present  and  is  a  symptom  which  may  give  rise  to 
miatakea  in  diagnosis,  as  it  is  present  in  so  many  other  conditions, 
in  tneningitis,  caries  of  the  spine,  et<*. 

The  behavior  of  the  reflexes  has  given  rise  to  considerable  discus- 
sicm.  In  many  of  the  cases  they  are  increased,  in  others  they  are 
diatinotly  smhnorraal  or  even  al>sent.  Some  authors  are  incUned  to 
beliete  that  if  tliey  are  absent  they  denote  a  degeneration  in  the  pos- 
terior eolumns  as  a  complication  of  cerel>ellar  neoplasm,  Wiile  cases 
cfeardbfiUar  neopbwm  aascx'iated  with  tabes  have  been  reported,  it 
eumiot  be  denied  that  the  al>olition  of  the  reflexes  is  so  frequent  in 
tumors  that  it  must  lie  supposed  to  be  a  symptom  due  to 
im  itself  and  not  necessarily  to  a  comiilicating  degenera- 
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tion  of  the  posterior  columns.  Dinkier  is  willing  to  account  for  the 
degeneration  of  the  posterior  columns  that  has  been  found  in  such 
cases  on  the  supposition  that  this  degeneration  is  due  to  toxic  prod- 
ucts caused  by  the  tumor.  But  it  will  not  be  necessary  to  resort  to 
any  such  theory  until  it  is  proved  by  a  sufficiently  large  number  of 
cases  that  such  degeneration  is  present  in  cases  of  cerebellar  neoplasm. 
My  own  impression  is  that  the  diminution  or  abolition  of  the  reflexes 
is  much  more  common  in  cerebellar  neoplasm  than  is  the  reverse  state. 
Anosmia  has  been  reported  in  some  cases  and  nystagmus  is  quite  fre- 
quent, but  both  these  are  e>ddently  indirect  symptoms. 

The  preceding  account  will  give  a  sufficient  idea  of  the  large  num- 
ber of  si)ecial  symptoms  present  in  cases  of  cerebellar  tumor.  In 
addition  it  may  be  observed  that  the  general  symptoms  of  intracra- 
nial neoplasm  are  on  the  whole  more  marked  in  cases  of  cerebellar 
tumor  than  in  most  other  new  growths  within  the  skull.  This  can  be 
accounted  for  by  the  fact  that  most  of  these  cerebellar  neoplasms  are 
accompanied  by  a  hydrocephalus  of  extreme  degree.  Vomiting  and 
headaches  are  rarely  absent  in  these  cases.  The  headaches  are  gener- 
ally occipital,  but  sometimes  frontal.  Optic  neuritis  is  almost  inva- 
riably present,  and  its  greater  frequency  may  be  accounted  for  by  the 
greater  implication  of  all  basilar  structures  in  cases  of  cerebellar 
growths. 

K  we  review  the  special  and  general  symptoms  of  these  growths 
it  would  seem  impossible  to  mistake  the  position  of  a  tumor  if  it  be 
in  the  cerebellum,  but  it  is  only  fair  to  add  that  the  diagnosis  some- 
times has  to  be  made  by  exclusion,  and  that  at  times  cerebellar  tumors 
exist  without  giving  rise  to  any  special  set  of  symptoms  and  are  one 
of  the  many  surprises  of  the  post-mortem  table.  The  intimate  rela- 
tion existing  between  the  cerebellum  and  the  corpora  quadrigemina 
on  the  one  hand  and  the  auditory  nerve  on  the  other  is  calculated  to 
lead  to  occasional  mistakes  in  diagnosis.  Thus  I  recall  distinctly  a 
young  boy  whom  I  saw  many  years  ago,  who  i)re8ented  marked  cere- 
bellar ataxia  which  was  so  troublesome  that  tlie  boy  could  only  get 
about  by  walking  by  the  wall  of  the  room,  not  venturing  into  the  mid- 
dle of  it.  All  tlio  sym])toms  in  this  case  jiersisted  for  six  days.  The 
external  examination  of  the  oar  wiis  negative  and  yet  (luite  unexpected- 
ly all  the  symi)toms  disapi)oared  after  the  opening  of  an  ear  abscess 
whic'li  was  followed  by  the  boy's  conii^lete  recovery.  It  is  well  to  ex- 
j)ress  a  caution  that  the  (comparative  ease  in  diagnosticating  cerebellar 
tumor  should  not  mislead  the  ])hysician,  and  that  however  positive 
tlie  synii)toms  may  bo,  a  thorough  examination  of  the  ear  should  be 
made  botore  sucrli  a  grave  diagnosis  is  reached. 

Before  concluding  the  discussion  of  the  symj)toms  of  intracranial 
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xjordiug  to  the  Taryiui^  »ite  of  the  leeiuii  we  munt  make  a  brief 
» to  the  tamopB  isstiiu}^  from  the  I  nine  of  the  skull*     The^e  may 

fttft  or  careinomata,  but  aluict^t  all  oiber  forms  may  be  found 
jT  pfodace  similar  symptoms  if  they  issue  from  the  meuiuKes 
I  tbe  basilar  structures.     Oummata  in  particular  are  not  rare» 

okfl  and  gliomat^i 
or.  Alxive  all  it  is 
nt  to  remember  that 

1  of  the  biksibir 
may  play  an  im[)or- 
K  and  give  rise  U> 
wm  like  those  of  tu- 
i  one  of  the  cranial 
But  by  far  the  most 
ng  new  gn>wths  in 
nity  are  those  of  tbe 
f  body.  Since  the 
i  in  close  proximity 
optic  chiasm,  new 
involving  this  body 
a  to  A  special  set  of 
■l.  It  is  in  these 
mi  we  find  the  gen- 
Qptoms  of  tumor  as- 
i  with  amaarosis  and 
fore  a  distinct  choked 

optic  neuritis  has  Fio. a;>.  Ko«aJa.vNl^•.tsa^.,v,[u.^af  iiTtH,t.h\>i.^ 
ievelojied.  A  pri- 
^c  atrophy  has  also 
isened  in  these  cases*  In  consequence  of  pressure  upon 
ic  chiasm  the  amblyopia  may  be  associated  with  tem[3oral 
>psia.  The  occuiTence  of  aniblyoi>ia,  temporal  hemianofK 
th  or  without  optic  neuritis  but  associated  with  other 
symptoms  pointing  to  intracranial  tumor,  may  lead  t(» 
ipicion   of  tumor    of   tlie  pituitary  bixly.     This  gland  has 

rs  attaineil  a  considerable  dignity  in  view  of  its  sui>ix)sed 
acromegaly.  That  it  bears  an  important  rf*lation  to  this 
ean  hardly  be  doubted;  oti  the  other  hand  it  is  but  fair  to 
^t  while  sim|}le  hyi)erplasi*t,  and  occasionally  a  neoplasm 
Hiophysis  cerebri  has  been  fnuiid  in  subjects  of  acromegaly, 
m  of  eases  of  tumor  of  the  ]iituitary  l^xly  have  been  recorded 
I  there  was  not  a  single  trace  of  any  ot  tlio  symiitoms  of 
lition  known  as  acromegaly.     Diabetes  mellitus  and  iKjlyuria 
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have  also  been  observed  as   occaaioBal  symptoms  of  tumor  iu  tliii  i 
region,     Tlie  development  c^f  an  enormous  liydnx^eplialus,  as  deter- 
mined by  llotli  and  others,  is  not  surprising  in  view  of  tlie  peculitii , 
situation  of  this  ghind  (see  Fig.  36), 

Tumors  in  the  vicinity  of  the  sella  turcica  will  cause  very  much 
the  same  symptoms  as  those  which  we  have  just  attributed  to  the 
pituitary  body,  but  the  symptoms  of  acromegaly  seem  never  to  be 


Fio.  86, -Same  as  Frecedini^  In  Lnn^tudlnal  S«ctloii. 


4 


present  unless  the  gland  itself  is  involved  in  the  new  growtli.  If  the 
growth  iu  the  anterior  cranial  fossa  invades  the  orlntal  fissure  we  are 
very  apt  to  have  symptoms  pointing  to  paral\'sis  of  the  various  ocular 
muscles  as  well  as  ao  exophthalmus  which  is  generally  unilateral.  In 
some  instances  tlie  tumor  may  invade  the  nose  or  the  nasopharynx 
and  actually  give  an  opportunity  for  microscopical  examination  by 
removal  of  the  new  tissue  which  may  be  witkLn  reaci.  Unilateral 
anosmia,  unilateral  amblyopia  with  atrophy  of  one  optic  ner\'e,  ocular 
palsies,  pancsthesite  in  the  division  of  the  first  trigeminal  branch,  and 
exophthalmus  are  the  m<ist  reliable  symptoms  of  tumor  iu  the  anterior 
fossa  i>ressing  upon  the  base  of  the  frontal  lobe.  From  what  has  beeix| 
said  regarding  the  frontal  lobe  we  may  also  infer  that  iu  these  ^ 
mental  changes,  stupor,  and  even  dementia  are  not  infretiuent* 
the  influence   of  the  tumor   is  increased  caudad,  motor  symptoms,] 
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ooDfiilaioiiflf  hemipareeisi  and  even  pain  in  the  opposite  hall  of  the 
bodty  maj  be  added. 

TitmoFB  of  the  middle  eraniiil  frrssa  will  ha  tlistiugiiished  froui  the 
eiB  by  the  iavulvement  of  the  third,  fourth,  iind  fifth  crauial  oei-ves 
i%nd  juartieularly  bv  its  effect  upon  the  Gasseriaii  gau^lioD,  iu  which 
>  oil  the  tliree  branehe^s  of  the  trigeminal  may  be  affected*     There 
ly  aLio  lie  involvement  of  the  third  and  sixth  nerves  and  the  clinical 
picture  may  be  complicated  by  involvomeut  of  the  o|>tie  tract  an  well 
LoC  the  chiasm. 
If  lb©  tumor  is  situated  in  the  pont+^rior  t^ranial  foasa  the  symp- 
DS  will  l*e  like  thone  due  to  diwease  of  the  j>on8.     If  there  ib  any 
symptom  which  will  help  to  distin^uinh  totween  these  oeseona 
rtbs  and  tumore  of  the  pons  it8elf,  it  is  the  exaygerated  painful- 
Qpcm  p"^rctn?aion  of  tlie  skull.     It  has  also  been  noted  that  iu 
preRHure  exerted  upon  the  bony  iiarts  tliroiigh  the  mouth 
'  pliarynx  is  extremely  painful.     According  to  the  exact  extent  of 
I  growth  and  the  direction  in  which  pressure  is  exerted,  the  8ymi>- 
taay  point  to  involvement  of  the  i>ons,  of  the  medulla  oblongata, 
kf  Ibe  «?rebellum ;  but  there  is  no  need  of  repeating  again  the  sev- 
,  seta  of  6ym[}t<)ms  which  will  be  i)r(»iluced  by  involvement  of  these 
ioiia  parfoi»  nor  id  there  any  great  practical  im{>ortance  ht  \ye  at- 
ii^d  to  such  minute  differential  diagnosis,  for  all  of  these  tumors 
I  ttnfortimately  inacxiensiUe  to  the  surgeon. 

Finally  it  is  well  to  note  that  the  attemj*t  has  been  made  to  obtain 
t»ymptoms  which  shall  point  to  the  presence  of  intracrani»d 
jr  and  possibly  to  its  more  precise  hx^ation.     Tlie  painful ness  Ui 
mion  has  l:)een  noted  before,  and  in  every  case  in  which  inti*a- 
rjjeoplaam  IH  suspected  such  jiercussion  should  be  carefuU^^ 
fli  there  is  a  weU-circumscribed  area  of  pain,  such  evidence 
At  the  value  of  con*olx>rating  the  local  diagnosis  obtained 
afrom  oib^r  symptoms;  but  painfulne^sB  on  percussion  is  a  symptom 
IT  Du  means  i»ec*uliar  to  tumors,  and  is  found  with  much  more  fre- 
in  cajjtes  of  chronic  meuingitis  such  as  is  associated  T*^th 

^K. , .s.     The  temporal   bone  is  jieculiarly  sensitive  to  percussion, 

this  fact  should  be  borne  in  mind  if  mistakes  are  to  be  avoided. 
Thft  attempt  to  develoi*  the  art  of  percussing  the  skull  has  up  to 
tibepTBaent  time  yielded  scanty  results.  Macewen's  symptom  has  at- 
taiiiecl  a  certain  fame  within  recent  years.  He  descriloes  it  as  the 
didtation  of  a  differential  cranial  i>ercuftBion  note  as  an  aid  to  oere- 
Ival  diaipoftis.  The  |)ercuHsion  note  '*  is  oljtjiined  by  the  cranial  walla 
▼ihratiiig  when  Btruck,  tlie  note  being  modified  by  the  consistence  and 
of  the  contents  and  their  relative  position  to  the  l>ones.  .  •  . 
i  note  ia  beet  elicited  near  the  jitt  rion,  or  a  little  posterior  to  that 
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point,  but  when  Jistiuct  it  may  be  produced  all  over  the  parietal  and 
frontal  bones,"  It  is  based  upon  the  Hupposition  that  the  ortlinary 
percussion  note  becomes  niucli  more  tympanitic  if  tumor  is  present; 
but  this  s}'ioptnrn,  even  if  present,  is  to  be  used  with  the  greatest 
possible  caution  because  it  can  be  obtained  in  other  conditions  in 
which  there  is  a  marked  increase  of  intracranial  fluid,  or  in  which 
there  has  been  a  thinning  out  of  the  cranial  bones.  In  making  this 
percussion  it  is  well  to  bear  in  mind  that  the  thickness  of  bones  in 
different  skulls  varies  very  much,  and  that  little  is  to  \ye  gained  by 
notiug  a  difference  in  the  percussion  note  until  we  have  succeeiied  in 
comparing  the  percussion  notes  of  a  very  large  numl>er  of  heads,  or 
unlesH  a  distinct  change  in  the  percussion  n<:)te  can  be  elicited  in  one 
and  the  same  [>atient  at  different  times  during  the  progress  of  the  dis- 
ease. The  note  can  be  elicited  best  by  tapping  the  skull  lightly  with 
the  finger  or  x>ercussion  hammer  and  receiving  the  note  through 
stethoscope  jjlaced  ux^on  the  middle  of  the  foreliead  or  some  ix>in 
near  the  middle  of  the  skull.  Bruns  seems  to  attach  considerabL 
inifMirtance  to  this  examination,  but  up  to  the  [^resent  time  it  h 
been  of  comparatively  little  service  in  my  experience.  The  cracked 
pot  resonance  lias  been  noted  by  some,  and  Bruns  states  that  he  hiu= 
been  able  to  obsene  it  in  children  under  twelve  years  of  age.  Thi 
is  probably  due  to  remarkable  thinness  t>f  the  cranial  lobes,  and  does 
not  necessarily  indicate  the  presence  of  any  morbid  process*  Auscul- 
tation of  the  skull  has  been  yiractised,  and  it  is  claimed  that  aneu- 
rysm of  the  basilar  arteries  can  lie  detected  in  this  way.  Opjienheim 
states  that  blowing  sounds  which  can  l>e  heard  are  not  a  safe  sign  ol 
aneurysm,  for  they  occur  if  vascular  tumors  are  jireaent  and  can  1 
l>erceived  in  young  children  under  normal  ctrnditious  if  the  large 
fontanelle  is  not  closed.  He  also  ventures  the  statement  that  simi- 
lar sounds  can  be  i>received  on  auscultation  of  the  skidl  in  cases  oj 
extreme  auiemia  in  the  adult,  but  this  obseiTation  seems  to  me  to 
need  further  corroboration.  In  order  to  get  the  auscultation  note  the 
patient  must  stop  breathing,  and  the  examiner  must  pay  the  closest 
possible  attention  to  the  iiercexjtion  of  such  sounds.  By  pressing  on 
the  carotids  Oppenheim  claims  that  the  sound  varies  and  tliat,  when 
the  circulation  is  uninterrupted,  it  liecomes  more  distinct. 

Mills  and  Lloyd,  and  we  l>elieve  Gray  also,  have  attached  some 
importance  to  variations  in  the  temi^erature  of  the  head  in  cases  of 
tumor,  and  to  the  fact  that  such  temperature  was  anjiposed  to  be 
greatest  in  a  portion  of  the  skull  eorres[>onding  to  the  site  of  the 
tumor.  This  sign  has  never  been  of  the  slightest  value  to  me  and  it 
is  doul>tful  whether  the  obsen^ations  are  correct. 
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Differential  Diagnosis. 

In  Tiew  of  the  great  multiplicitv  of  symptoms  which  may  be  pro- 
laced  by  intracranial  neoplasm,  it  is  eawy  to  see  that  if  we  wish  to 
explicit  we  might  have  to  cousider  many  of  the  disBases  of  the 
antral  nervons  system,  botb  or^^aniLi  and  funt-tional.     Confusion  has 
not  only  with  multiple  sclerosia  and  with  specific  endarteritis, 
[also  with  conditions  of  neurasthenia  aud  hysteria*     Bnt  the  latter 
txi<e€«l  hardly  \ye  considered*  though  I  may  make  reference  to  a  single 
oise,  that  of  a  man  who  was  gnilty  of  nexual  excesses  who  complained 

»oi  r>ccii>ital  pain  radiating  into  the  siiine,  of  general  lassitude,  and 
who  exhibited  deprension;  the  symptoms  were  at  first  thought  to  be 
dtie  to  a  condition  of  mere  neunistlienia,  but  the  further  progress 
of  tiiB  disease  proved  conclusively  that  his  symj^t'oms  were  those  of 
an  intracranial  neoplasm.     We  cannot  take  the  space  to  allude  to  all 
smeh  i)oesibilitie8.     The  iliseases  with  which  tumor  of  the  Inain  is 
st  frefjuently  confounded  are  abscess,  meningitis,  and  hydrtx^eiiha- 
line.     The  diflereutial  diagnosin  between  tumor  of  the  brain  aud  al>- 
urill  dej>end  largely  upon  the  presence  of  fever,  upon  the  slow 
LioTaaiou  aud  the  slow  development  of  all  the  symptoms  in  the  latter 
jcoiKtition,  upon  the  occasional  absence  of  optic  neuritis  in  spite  of 
^Uie  prftsence  of  symptoms  pointing  to  increased  iotracrauial  pressure. 
'Bal  18  all  thede  symi>toins  are  \'ariablo  both  in  tumors  and  in  ab- 
soeesea,  it  is  my  own  lielief,  based  upon  a  fairly  large  exi>erience, 
thai  tlie  question  will  generally  have  to  lie  decided  uim>u  the  presence 
fir  ahieiice  of  those  conditions  which  predispose  to  tlie  development 
liif  aUioefis,     The  difficulties  of  the  differential  diagnosis  will  be  ap- 
[pivciated  if  we  state  that  others  as  well  as  myself  have  ol ►served  cases 
Ilif  abao^ifses  in  which  there  has  not  been  a  particle  of  fever  from  be- 
Lgitming  to  end,  and  I  can  recall  a  jjatient  who  for  months  was  lying 
rti]  the  hospit^d  with  multiple  al^scessea  of  the  brain,  some  of  them 
Ifipenii^  outwards,  and  yet  fever  aud  chills  were  only  rarely  present* 
rTheeaiQe  variation  in  the  occurrence  of  optic  neuritis  adds  to  the  diffi- 
Icultiet  of  tlie  differential  diagnosis.     In  a  recent  case  I  felt  certain  that 
I tlie  presence  of  slight  fever,  and  the  entire  absence  of  0[>tic  neuritis 
largnod  in  favor  of  abscess,  but  the  i)ost-mortem  examinatitm  revealed 
a  tumor  in  the  temporal  lolx*.     However  much  we  attempt  to  iliffer- 
patiaie   lietw^een  the  two  conditions,   the  difficulties   are  extremely 
IKreat,  and  thin  need  not  be  surprising  if  we  remember  Unit  but  for  its 
live  character  an  abscess  presents  the  mechanical  conditions  of  a 
>r*     Oppenheim  seems  to  me  to  underrate  the  difficulties  of  dif- 
fenttitial  diagnosis;  yet  his  statement  regarding  the  ease  of  differ- 
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entiating  between  abscess  and  tumor  seems  to  be  based  chiefly  upon 
his  dependence  upon  the  preceding  etiological  conditions.  K  the 
symptoms  come  on  after  otitic  disease  or  after  traumatic  injury,  or  if 
there  is  a  febrile  condition  present,  the  diagnosis  of  abscess  is,  of 
course,  easy  enough ;  but  it  must  be  remembered  that  traumatism  is 
a  very  frequent  etiological  factor  in  tumor,  and  that,  on  the  other 
hand,  abscesses  commonly  result  from  traumatic  injuries  which  were 
so  slight  as  to  have  escaped  notice.  The  points  which  will  help  to  dif- 
ferentiate between  the  two  diseases  are,  at  least  in  quickly  develop- 
ing abscesses,  a  rapid  increase  of  the  stupor  leading  to  complete 
coma,  and  the  much  more  rapid  development  of  the  focal  symptoms. 
But  chronic  abscess  is  quite  as  frequent  as  acute  abscesses  are,  and 
in  the  former  all  the  8ymi>toms  may  be  developed  with  extreme  slow- 
ness. If  we  are  to  distinguish  abscess  from  tumor  we  are,  therefore, 
compelled  to  depend  chiefly  upon  a  preceding  otitis  or  some  other 
lesion  predisposing  to  the  development  of  the  abscess,  upon  changes 
in  temperature,  and  upon  an  unusually  rapid  development  of  all  the 
symptoms.  But,  as  has  been  noted  before,  each  one  of  these  symp- 
toms may  be  absent. 

The  ordinary  forms  of  meningitis  are  so  distinct  that  they  cannot 
be  readily  confounded  with  tumor  of  the  brain;  but  the  differen- 
tial diagnosis  from  tuberculous  meningitis  is  made  more  difficult 
by  the  fact  that  some  of  these  forms  are  developed  very  slowly  and 
that  the  development  of  solitary  tubercles  may  be  associated  with 
a  meningitis.  In  meningitis,  whether  of  tuberculous  character  or 
not,  rapid  involvement  of  a  number  of  cranial  nerves  without  an  in- 
crease in  all  the  other  symptoms  will  argue  in  favor  of  this  dis- 
ease rather  than  of  tumor.  This  is  true  both  of  the  sj^ecific  and  of 
the  tuberculous  form  of  meningitis.  If  there  is  reason  to  suspect 
specific  trouble  it  must  be  borne  in  mind  that  the  formation  of  tumors, 
gumraata,  is  quite  common,  together  with  the  development  of  a  spe- 
cific meningitis.  Apoplectiform  seizures  occur  which  are  supi)osed  to 
be  due  to  the  ordinary  vascular  accidents,  but  are  in  reality  the  ex- 
])res8ioii  of  an  invasion  of  a  new  growth  into  the  motor  area,  or  of  a 
hemorrhage  from  a  neoplasm.  Such  cases  can  generalh^  be  recog- 
nized by  the  fact  that  general  symptoms,  occasional  vomiting,  head- 
ache, etc.,  have  preceded  the  onset  of  the  a]>oplectic  attack,  and  by 
the  very  different  behavior  of  the  ])aralysis  if  such  paralysis  is  due 
directly  or  indirectly  to  the  presence  of  tumor.  A  few  months  ago  I 
had  occasion  to  see  a  patient  in  a  hospital,  whose  hemiplegia  re- 
mained complete  for  a  number  of  weeks  without  showing  the  slightest 
sign  of  improvement  and  whose  general  cachectic  condition  attracted 
my  attention.     On  fnHher  incpiiry  I  was  told  that  she  had  been  feel- 
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i]]|$  iworiy  for  a  number  of  mt)iitlis  liefore  tlie  attack,  sufferini^  much 

hatn  rDfoitiug,  ilizziiieBS,  and  intense  heatlacvbes.     An  exaaiiniitiim 

cif  tiieeym  revealed  double  optie  neuritis,  and  in  view  of  all  the  eir- 

it  was  eaB>'  to  make  a  dia^^osis  uf  intrac^raniid  neoplnsni. 

diaKDoais   was  csorroborated   by   a    post-mortem    examination 

which  nefvealed  a  large  sarcoma  in  the  centrum  semiovale. 

^-        Another  condition  easily  confoimded  with  tumor  is  that  of  liydro- 

^Bephalnai    iulernus.     The    difficultieH    of    ditiiereutial    diagnosis    are 

^Huereiased  by  the  fact  that  hvib'tK-ephaluH  iutemus  is  a  fre<|uent  com- 

^piUcaliug  condition  of  intracranial  neoplasm  and  it  in  not  easy  t^i 

^oetermine  in  advance  whether  tumor  is  or  is  not  present.     All  the 

^Ttupkoms  of  intracranial  jimssui-e  may  l>e  present  in  cases  of  hydro- 

hfibjiliiis;  yet  some  reliance  may  he  placed  upon  the  fact  that  hydro- 

[^phalu^  must  attain  an  enormous  development  liefore  it  leails  t4i  optic 

>hy   and  blind uess.     The  general  coniiguratinn  of  the  head  so 

eristic  of  hydrcx^ephalus  is  wanting  in  cases  erf  tumor,  and  the 

ifeffilopinent  of  all  the  symptoms  is  not  nearly  so  rapid  in  hydroceph- 

aliift  as  it  generally  is  in  solid  new  gr(»wths. 

W^  neetl  not  specially  consider  the  diiferential  diagnosis  l>etween 

titiQcir  and  dementia   paralytica  except  to  say  that  slight   mental 

^BcliangeB,  aiH)plectiform  and  epileptiform  seizures  occur  in  tumors  of 

^Vtbe  bmin  as  well  as  in  general   paralysis,  but  the  insidious  onset  of 

^K  aD  the  sympt<»mB  in  general  paralysis  ^ill  help  to  distinguish  between 

~   it  anil  ce^bral  tumor;  moreover,  the  ocular  synii>toms  present  in  the 

^-earlieat  atafoesof  general  paresis  ai^  ver>  diflerent  from  those  present 

^BA  iAtraeranial  neoplasm,  and  this  leiuls  to  a  final  remark  regarding 

^HH|^  value  of  optic  neuritis  to  which  so  much  importance  is  generally 

^^NRU*b<*cl  in  the  diagmjsis  of  tumor.     I  have  known  the  di^ignosis  of 

tumor  to  be  made  siuifity  upon  the  presence  of  this  one  symptom,  for 

Uso  fact  is  not  geuendly  appreciated  tbat  optic  neuritis  is  present  in 

a  Bumber  of  different  diseases.     First  of  all,  it  seems  to  me  to  be 

moi^  fjrfMjuent  than  it  is  generally  supposed  to  be  in  syphilis  of  the 

ItnuD,     As  these  cases  are  often  associate  with  headache,  with  epi- 

^_le|jliform  seizures,  sometimes  with  slight  mental  changes,  it  is  easy 

^■to  see  that  a  confusion  may  arise.     Optic  neuritis  is  undfjubtedly 

^m  pnwoni  in  s«mie  fonns  of  multiplp  neuritis  and  it  is  also  prtxluced  by 

^  a  umcilier  of  toxic  substances.     If  we  finally  concede  its  fre<iuency  in 

different  forms  of  meningitis  and  in  encephalitis  it  will  he  clear  that 

the  diJigniisis  of  tumor  should  not  \h*  matle  unless  this  one  symjjtom 

k  aasociate^l  with  other  charaiteristic  signs  of  intracranial  neoplasm, 

11  we  have  succeeded  iti  establishing  beyond  reasonable  doubt  the 

of  tumor,  the  greatest  care  mnst  be  exercised  in  considering 

fwal  signs,  so  that  if  an  ojieration  is  undertaken  serious  error 
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Hwnl  of  htmor  ajid  oecasioual  ap<>i»lectiform  seizures  ari^ie  in  favor 
nf  glif  >nuitii.  These  are  verv  frequent,  tc>o,  in  children,  and  since  they 
DOcor  most  eoramonlv  in  the  cortex  and  in  the  cereljellnin,  all  the 
itteuding  einmmstaiices  of  the  cage  may  assist  iu  making  a  correct 
diag&oeia.  A  marked  remission  iu  all  the  symiit^ims  is  supposed  to 
aricoe  chiefly  in  favor  of  giunmata  or  possiV)ly  of  an  aneurysm;  bnt 
mch  a  cessation  in  the  Bymi>tomH,  as  we  have  seen  before,  may  (x^cur 
nitlj  glioma  and  has  also  l>een  reixirted  in  cases  of  solitary  tubercle, 
WUIe  a  (air  inference  may  lie  allowed  from  the  results  of  ardisyphi- 
litir  Ireaiment,  Uh>  much  dependence  cannot  l>e  placed  iiiMin  this  one 
fau*t.  The  remission  in  the  symptoms  may  \w  due  very  largely  to 
ihiorptiaD  of  p»irt  of  the  hydrtK^ephalic  fluid  which  is  present  in  so 
lDati>'  caaea  of  intracranial  neoplasm. 

Course  akd  Pbognosis. 

The  majority  of  tumors  of  the  brain  are  developed  in  a  Terr  insid- 
iotu*  fasliiom  As  a  rule  slight  headM*hes  and  (X^casional  vomiting, 
<ir  Iwitching  movements  so  slight  that  they  are  not  susix'cted  to  \m 
of  any  serious  moment,  precede  the  onset  of  other  symptoms  for  a 
fimoil  of  several  weeks  or  months  l>efore  the  time  character  of  the 
mfirbid  process  ia  8U8i>ected.  There  are  exceptitms,  however,  to  this 
nJe,  and  in  some  instances  the  symptoms  are  developed  so  rapidly 
tliat  aa  acute  inflammatory  condition  seems  more  likely  than  a  solid 
neoplaam.  The  suddenness  in  the  development  of  the  symj^toms 
omat  be  attribnte<l  either  to  a  rapid  increase  in  the  growth  of  the 
tiunor  or  to  the  (x^currence  of  a  hemorrhage  into  the  tumor.  Such 
hmnorrhages  are  not  infrequent  in  the  course  of  develojiment  of  m 
lUioma*  If  the  tumor  is  of  a  cystic  character  an  increase  in  the  fluid 
cofittfDts  may  give  rise  to  an  acute  set  of  symptoms.  It  is  als<i  to  l»e 
isotf^l  that  tniuors  occurring  in  the  silent  areas  of  the  brain  may  give 
rise  to  few  or  no  sympttmis,  but  that  hh  sinm  as  they  reiicli  the  motor 
arMioraome  otlier  area  with  distinct  fuiictions  the  symptoms  |>«^rtain- 
tng  to  disease  of  these  areaB  are  devek>f)ed  more  or  less  acut«dy. 

Int^rmissians  and  complete  remissions  c»ccur  with  tumora  of  all 
aortii.  In  tlie  case  of  syphilitic  neoplasms  such  remisHii>u  which  may 
pQHitibly  lead  to  a  recovery  can  l)e  readily  underHtwxl,  but  the  fact 
that  iitmilar  remissions  may  occur  with  gliomata  and  even  with  eoli- 
twy  tebeidea,  ia  not  so  ea-sy  to  ex[jlain  except  on  the  sup|w>sition  tluit 
for  aooia  t«ai»on  or  other  the  growth  of  the  tumor  is  inhibited,  and  as 
ta  the  case  erf  solitary  tul>ercles  tlie  tumor  may  become  encapsulated 
aad  thus  ac*i  as  a  ntui-irritating  foreign  Ixxly,  causing  no  or  at  least 
few  Bjrmploms  f<ira  prohmged  period  of  time.     I  havp  nrvi  nd 
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times  referred  to  a  very  marked  instauc^  of  a  prolonged  remission  ici 
a  man  of  forty  odd  years  wlio  had  bad  oiTaaional  epileptic  seizuretii 
had  stiflered  an  attai^k  id  hemiplegia  in  earlier  years,  and  had  been.^ 
troubled  grt^atly  with  hejuWhes*  A  B]H3citic  infection  htul  i>een  cou» 
lieded  by  the  patient,  and  the  diagnoHia  of  a  sij^'ific  neoidaHm  was  by 
other  physiciaim  an  well  as  myself  thought  to  l>e  probable.  Tho 
patient  had  lieeu  jilaeed  on  the  inunction  and  iodide  treatment  and 
liad  improved  to  a  very  remarkable  extent  ho  that  he  appeared  to 
entirely  well  for  several  mouths.  Suddenly  an  apoplectic  aeijsni 
occurred  and  death  ensued  twenty -four  hours  afterwards*  The  ]hm\ 
mortem  examination  revealed  a  glioma  of  very  conaiderable  size 
volving  the  arm  and  face  centres  of  the  right  side,  and  it  was  of  a  si 
which  maile  it  probable  that  the  tumor  had  been  in  existence  for  sev- 
eral years.  Whether  the  remission  was  due  to  an  arrest  in  the  groi^'th 
iif  the  tumor  or  to  a  change  in  the  amount  of  cerebn^^sjiinal  fluid  it  is 
difficult  tn  dt^termine;  and  tliis  variation  in  cerebrosiunal  tiuid  ami 
the  change  in  the  symiitoms  depending  ujM^n  »nch  variation  have  to 
my  mind  not  received  the  attention  which  they  desen'e. 

Tumors  of  tlie  brain  are  almost  invariably  fatal.     The  cases  which 
I  have  seen  liave  run  their  full  course  within  a  periled  of  two  yearn. 
Others  have  reporterl  cases  which  have  continued  to  live  five  and  even 
ten  years  aftr^r  the  initial  symi»toms  have  l»een  observed,  but  uulesK 
such  ol)9ervation  is  verifie*!  by  a  post-mortem  diagnosis  I  should  l>e 
inclinetl  to  suspect  a  mistake  in  diagnosis  rather  than  that  the  turn- 
hml  actually  existi*d  f<tr  such  a  jieriod  of  time.     I  myself  maile  tl 
diagnosis  of  tumor  of  the  brain  in  a  man  of  thirty  more  Uiau 
years  ago.     The  lieadaches  were  extremely  characteristic;    thend 
and  is  double  optic  neuritis,  and  wldle  all  these  symptoms  have  pe 
sisted  since  the  l^egiuniug,  I  feel  more  inclined  to  supi)ose  that  Uie: 
is  some  other  morbid  i)rocess  present  than  to  insist  that  the 
undoulitedly  one  of  solid  tumor*     After  the  atfection  has  run  a 
of  one  or  two  years  the  patients  are  apt  to  die  of  some  intercurrent 
ease  or  of  some  one  of  the  many  complicating  conditions,     Sudc 
death  occurs  as  a  dii'ect  cause  of  the  tumor  with  greater  frefioenoy, 
least  in  my  ex|>erienc©»  in  the  case  of  cerebellar  tumors  and  ne 
growths  in  the  posterior  cranial   fossa  than  in  any  others.     Th 
tumors  ma>    undergo  spontaneous  cure  can  hardly  l)e  drmbt^^l^ 
though  the  occuri'ence  is  rare  enough  to  make  it  of  little  practii 
value.     Such  cases  have  lieen  observed  by  Bnins,  (towers.  Op 
heiin,  and  otliers.     Aneurysms  and  ecchinococcns  cyst«  are  amr 
those  which  undergo  spontaneous  cure  or  in  which  there  may  at  1 
lie  a  complete  aiTest  of  grc>wth,     Holitnry  tubercles  may  sharv 
same  fate,  but  it  is  the  rarest  of  all  occurreneea.     Finally  it  is 
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it  the  double  optic  nenritis  to  wliic^li  8o  much  import- 
is  attaetied  may  persist  for  a  long  periml  of  time  after  every 
'fiTiDptom  of  tie<3plasm  bas  subsided*  I  have  observed  ft>r  ruauy 
feaisaUidy  whose  health  has  been  exceptionaUy  ^x»>o<l,  wlioHe  past 
luMory  in  perfect,  who  has  never  had  any  miscarriages,  but  who 
d0fdot>ed  at  least  four  years  a^^o  a  double  ni»tie  nem-itis  of  mild 
rhich  has  neither  progressed  nor  receded.  The  optic  ueiiritis 
corroborated  by  one  of  our  liest  oculists.  While  both  lie  and  I 
iOAfiet^ti^l  tnmt>r  many  years  ago,  we  are  now  certain  that  the  case 
most  have  lieeu  one  of  gumma,  and  that  we  must  regard  the  optic 
iMNlritis  as  the  sole  residue  of  a  former  specific  cerebnd  trouble. 
After  all  the  data  have  been  reviewed  we  sttmd  face  to  face  with  the 
thai  surely  ninety-five  j>er  cent.,  if  not  ninety-nine  per  cent,  of 
cerebral  tumors  end  \i4thin  a  few  vears  in  death* 
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idering  the  unfavonible  iirdgnosis  in  cases  of  cereliral  neo- 
it  would  be  fortunate  indeed  if  we  could  hope  for  marked  suc- 
frxjm  the  treatment  of  these  conditions*  Long  before  the  l)egiuning 
of  brain  surgery  variiius  attempts  had  l>een  made  to  inhibit 
the  griiwth  of  brain  tnmorH.  The  success  of  such  efi'orts 
has  been  slight  indeed,  and  yet  even  at  the  present  day  pliysicians  feel 
oomiielled  in  every  instance  to  attempt  metlicinal  treatTiient  liefore 
prnpcsing  nr  resorting  to  surgical  measures*  This  is  done  in  obedi- 
eaoa  to  medical  prejudices  and  not  from  the  conviction  that  good 
rOBillte  are  likely  to  follow  u]Kin  the  use  of  purely  medicinal  measures, 
Th&  only  tangible  result  is  that  the  physician's  conscience  is  sntisfieil 
Ibat  ho  baa  not  exposed  the  patient  to  a  dangerous  ofieration  without 
haTinK  given  him  tlie  chance  of  relief  by  other  measures.  But  why 
•lundd  we  hesitate?  to  suggest  surgical  remedies  if  we  know  by  exj^eri- 
that  all  other  measures  of  relief  have  liroved  entirely  unsatisfac- 
?  It  is  more  than  probable  that  valuable  time  lias  often  l>een 
i  hy  this  jiroeednre  and  yet  few  physicians  will  be  willing  to  adopt 
tnr  olh^r  course.  My  own  experience  has  taught  me  that  even  at 
thfi  riak  of  a  i»ossible  mistake  in  diagnosis  a  trepluning  oi)eration  in 
m  c«rlii?st  fieric^  of  tlie  disease  may  lie  entirely  justifiable.  Thus 
one  caa^  in  which  a  tumor  was  suspwted,  liecause,  in  addition  t*i 
»*v  ^   a  yonng  man  of  about  twenty  years  ha<l  presenteil 

n  t  'J  movements  in  one  upper  extremity,  I  agreed  to  the 

ifdnm  of  an  immediate  operation  with  the  view  of  determining 
AS  present  or   not.     In  that  case  the  operation 
1  I  iS  an  area  of  traumatic  encephalitis,  and  the  ex- 
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oieinu  of  tliat  area  was  sufficient  to  cure  the  focal  epilepsy  from  which 
the  boy  was  suffering*  Had  there  been  a  small  tumor  in  the  name 
area  the  operation  would  have  Ix^en  e4[ual]y  justifiable  and  of  even 
greater  benefit.  I  uuj  not  pl**adiiig  for  indiscrimiuate  Hurgieal  prac- 
tice, but  I  do  wish  to  insist  that  if  the  symptoms  are  of  such  a  cliar^ 
acter  as  to  render  the  diagnosis  of  tunifjr  jirobable,  and  if  they  i^K>int 
to  a  well-tlefined  area  of  the  brain,  an  exploratory  oiH*mtitm  should 
be  attempted,  for  there  is  little  danger  in  such  operations.  Much 
good  may  come  from  such  surgical  practice  and  very  little  harm,  while 
the  pi"actice  of  ileferring  surgiciil  interference  until  otiier  mtnLSures 
have  proveil  fruitless  im}>lies  or  means  the  loss  of  valuable  time — the 
time  daring  which  the  tumor  may  have  grown  to  such  an  extent  tm 
not  to  be  L-apable  of  removal.  Bnms,  who  takes  very  nnich  the  same 
view  of  the  situation  and  wlione  experience  has  perhaps  l)een  the  larg- 
est among  Clormau  neurologists,  is  willing  to  agi-ee  to  a  i^erifxl  of  nix 
weeks  during  which  medicinal  treatment  shall  l)e  given.  I  am  will* 
ing  to  agree  with  this  author  that  six  weeks  should  lumstitute  the 
extreme  limit  of  time;  but  knowing  how  little  can  be  aecomidishi'tl 
by  medicimil  tieatmeut,  I  should  lie  in  favor  <jf  0|>eratiiig  even  earlier 
and  of  operating  as  soon  as  the  diagnosis  of  an  operable  tumor  is 
made.  The  only  medicinal  treatment  that  has  proved  to  V>e  cif  ajiy 
a(*count  is  the  thorough  course  of  icMlides  or  of  inunctions  of  mercury, 
and  the  one  reason  why  we  still  cling  to  this  method  of  treatment  in 
that  there  is  always  a  little  ilou!>t  as  to  whether  or  not  the  tumor  in 
a  given  case  may  l>e  syphilitic  and  therefore  amenable  to  treatment 
The  temporary  success  folltming  U[)on  such  a  course  of  trf>atment  has 
been  the  source  of  errors  in  diagnosis,  for,  as  w^e  have  stated  before, 
an  improvement  in  the  Kymi»t4)ms  may  ensue  even  though  the  tumor 
continiies  to  grow;  and  in  distinctly  specific  growths  the  iodides  and 
mercury  are  oftc^n  of  little  use,  • 

I  have  thought  it  l>est  to  weigh  the  advantages  of  mediciual  and 
surgical  treatment  at  the  outset;  but  the  question  now  arisen  wbiiiher 
the  result**  of  surgical  treatment  have  lN3en  such  as  t<»  encoum^  uti  t<j 
recommend  surgical  interference  in  many  cases.  In  attempting  to 
decide  this  question  let  us  note  first  of  all  that  only  a  relatively  small 
percent^e  of  all  the  cases  of  l»ruin  tumor  are  j>ro[>er  subJ€K?bi  for 
operatit>u.  Ever  since  the  successful  W(uk  of  Horsley  had  been  made 
known,  cases  of  brain  tumor  that  seemed  to  be  within  r<Mich  of  the 
8tti'ge<m*s  knife  have  been  ojierated  upon,  and  yet  the  actual  perof^at* 
age  of  tumors  that  have  been  or  could  have  l»eeii  removod  remains 
extremely  small.  In  a  series  of  one  htindi*ed  tumors  in  the  mneeatn 
of  Guy's  Hospitah  Hale  White  found  ten  which  might  have  lieen  re^ 
moved  safely.     Mills  and  Lloyd  also  st^ite  that  in  their  collation  of  one 
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lere  were  ten  which  could  have  been  operated  upon. 
t  two  ill  forty  easen,  and  Dana  states  that  in  five  of 
lwienty*Dine  of  his  eanefi  the  tnmor  eoultl  have  been  removeih     Starr,  in 
an&lvziug  six  hunched  tumors,  states  that  thirty-rteven,  that  is  about 
fiijc  |»r  cent.,  could  have  been  removed,  but  thene  figures  do  not  give  a 
^_fery  accurate  idea  of  the  surgical  pussibilities  of  the  future,  for  mtiny 
^■rf  Ike  caseB  were  observed  at  a  very  late  period  when  the  tumors  hiul 
^ptbuned  enormous  size  and  could  not  have  been  removed,  whereas  if 
^Uie  diagnosis  had  been  made  earlier  the  attempt  at  removal  might 
hikVB  been  suooessful.     In  spite  of  the  unfavorable  percentage  of  cases, 
it  nmy  bo  stated  that  every  tumor  which  can  be  readied  ib  capalile  of 
reiDiOTal,  and  that  tumors  near  the  outer  snrface  of  the  brain  and  not 
in  silent  areas  are  thoee  which  wouhl  proj^erly  come  under  tlie  sur- 
geon's care.     For  the  present,  tumors  at  the  ba«e  of  the  brain  and  in 
IImb  interior  cannot  be  reached  by  the  surgeon.     The  attempt  has  been 
nade  to  remove  cerel>eUar  tumors,  but  so  little  success  has  been  ob- 
taioed  that  unless  better  methods  are  discovered  we  fear  that  they  too 
must  be  included  in  the  category  of  inoperable  tumors. 

In  a  total  number  of  ninety-seven  cases  aualyssed  by  Stan*  in 
18B8»  eighty *one  were  tumors  of  the  cei'ebral  hemispheres,  sixteen 
tamors  of  the  cerebellum;  the  tumor  was  not  found  in  thirty-five 
eases;  in  one  case  the  cerebral  tumor  was  foimd  presenti  but  was 
not  removed,  and  the  same  was  true  of  t\^^o  cereliellar  tumors.  In 
ikirty^uine  cases  of  cerebral  tumor  the  growth  was  removed  and 
&s  patient  recovered,  that  is,  survived  the  operation;  the  same 
was  said  of  three  eereljellar  tumors.  The  tumor  was  removed  and 
tiie  patient  died  in  fifteen  caaee  in  which  the  cerebrum  was  in- 
folv^ed,  and  in  two  in  which  the  cereliellum  was  involved.  A  tempo- 
mrily  datJafactory  result  was  therefore  gained  in  only  one-half  of  the 
ninety-seven  cases,  and  if  we  represent  to  ourselves  the  ftict  that  these 
ninety -seven  cases  would  represent  only  about  seven  per  cent,  of  all 
of  cerebral  tumors  we  can  see  that  the  outlo<:ik  is  not  a  very 
ilUani  one.  But  within  the  past  two  years  several  notable  instances 
tbe  anocesaful  removal  of  large  tumors  by  Thomas  and  Keen  and 
have  l>een  repi^rted  upon,  and  however  little  promise  statis- 
may  hold  out,  it  is  clearly  our  duty  to  endeavor  to  attain  fur- 
in  this  field  by  greater  care  in  the  early  recognition  of 
liUQora  and  by  greater  skill  on  the  part  of  the  surgeon.  Tbe 
aber  of  cases  in  which  the  tumor  is  found  and  removed  but  the 

^ __,  dies  soon  after  removal  can  pnjbably  l>e  lessened  very  much. 

■DVom  my  own  experience  I  am  convinced  that  cranial  surgery  must 
^■K'  practise*!  with  even  greater  care  than  hfis  lieen  the  case  hitherto 
and  that  above  all  the  effect  of  shock  from  the  ot)eration  must  be 


SfiO 


SACHS— TUMORS  OF  THE  BRUK« 


avuided.     One  element  of  danger  is  the  excessive  losa  of  blood 
the  large  amount  of  time  that  is  eonHiimeil  in  controlling^  hemorr: 
Unfortunately  all  Burgeons  have  not  adnpt^nl  thi-  pniotic**  «>f  so: 
of  encircling  the  head  with  some   constritting   ligature  before 
scalp  is  ineined  and  thus  avr>iding  the  1(>S8  of  a  hirgeamc»tmtof  blew 
In  cliiklren  in  |iartieular  tlie  nhock  of  cranial  o|>erationH  in  to 
mind  moi'e  largely  due  to  the  hemorrhage  than  to  any  other 
factor,  and  thin  applie8  nr»t  only  to  oj>erationfl  for  the  removal  of 
mors,  but  al8<*  tr»  those  that  are  carried  out  for  the  cure  of  epilejmy. 

If  the  removal  of  a  large  neoplasm  seems  imi>racticabl©  at 
Bitting,  the  dinsinii  (tf  the  op+Tatitni  into  t\vi>  or  more  8tag« 
be  resiU'ted  to.     It  in  my  tirm  lielief,  however,  tliat  if  the  8Ui>: 
endeavor  to  cut  oiF  the  bloiid  supply  of  a  certain  area  of  tho  oortei 
before  excising  it  even  large  tumors  can  be  removed  at  a  single  si 
ting.     Several  operationn  may  be  necessary  and  justitinbh*  ;i.s  in 
case  of  i^ecurring  gliosarcoma  reported  by  Erb. 

It  is  a  fortnnate  matter  that  the  tumom  occur  uith  n-lativi*  f 
quency  in  the  motor  area,  that  these  very  tumors  give  rise  to  t 
moat  distinct  »et  of  symptoms,  and  that  they  are  in  that  |>ortion 
the  brain  uium  which  surgical  operations  can  be  attempted  with  I 
greatest  imj amity. 

Tumors  in  the  occiiutal  and  in  the  frontal  lobes  couhl  lie  reached 
easily  enough,  but  the  localizing  symptoms  are  not  always  so  cl 
as  to  justify  Hurgical  interference.  In  the  case  of  tumors  of  the  occi 
iUil  lobes  the  matter  is  rendered  a  little  more  ilifficult  liy  the 
that  the  tumor  may  lie  sitnated  on  the  metlian  surface  and  thus 
iuaccesHible.  It  would  be  particularly  desirable  to  \ye  al>le  to  get 
tumors  of  the  cerebellum,  but  here  the  surgical  difficulties  are 
great.  The  area  in  which  the  surgeon  is  Ixnind  to  o[>erate  i«  so  c 
cmmscribed,  there  is  such  great  danger  of  profuse  hemorrhjige  fnr 
the  various  sinuses,  that  the  practical  tlifficulties  far  outweigh 
possibilities  of  success.  In  one  cfise  in  which  I  agi*eed  to  the 
moval  of  a  cerebellar  growth,  and  in  which  the  iliagnosis  could 
made  with  the  greatest  ease  on  account  of  tlie  presence  of  facial 
auditory  symptoms,  Clerster  made  the  attem])t  to  reach  the  tumor, 
but  it  wiis  fouml  to  l)e  jiractically  inifwissiljle  to  i^emove  it.  And  it  in 
in  this  special  field  of  cranial  surgery,  that  is,  the  removal  of  ce 
bellar  tumors,  that  further  studies  are  necessary.  The  point  ol 
trance  int<i  the  cranial  cavity  htis  not  yet  l^een  satisfactorily  determi' 
But  even  if  the  focal  sympt4ims  of  a  tumor  are  such  na  to  {Kiint 
cleiirly  to  its  seat,  and  if  all  other  conditions  would  appear  to  Im 
favorable  for  successful  operation,  there  is  one  circumRtAnce  over 
which  we  have  no  control,  which  hus  been  the  cause  of  great  disap* 
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poiallMzit;  this  one  cLrcuinatance  is  our  imperfect  knowledge  regard* 
tug  llie  exACt  size  of  a  tumor.  Tbe  focal  Bymptoms  are  caused  by 
tbe  iiiTitftloii  ot  de&uite  areas,  Ba\  tbe  motor  or  Bpeech  areas  of  the 
brmin,  but  the  tumor  causing  such  symptoms  may  have  started  from 
»  distance  and  if  it  hat*  been  of  relatively  rapid  gr<jwtli  the  nenrolo- 
gisl  or  surgeon  may  not  have  suspected  ii^  origin,  in  the  frontal  kil>e 
for  instance,  and  may  not  be  capable  of  forming  a  judgment  as  to  the 
exact  size  of  the  tumor.  The  succesHes  of  Keen,  Koi-lier,  and  othei's 
in  lemuving  large  tumoi's  leatl  b*  the  hope  that  within  a  reason- 
able period  of  time  tlie  mere  aisse  of  a  tumor  will  not  count  so  heav- 
ily aa  it  has  in  the  past  against  recovery  after  operation.  But  even 
till*  partial  removal  of  tumors  may  be  attended  by  temporary  sue- 
eeas.  Dana  exhibited  a  young  patient  before  the  New  York  Neu- 
rologiea]  S<x'iety  who  had  done  well  for  moi*e  than  a  year  after  the 
partial  removal  of  a  sarcoma.  The  t^haracter  of  the  tumor  also  has 
a  beiaring  ujk>u  the  advisability  of  ox>eratiou.  It  is  an  of>en  question 
wliether  tnliercles  should  ever  lie  o|>erated  ui*t>n.  but  in  several  in- 
atauoeasuch  I'emoval  has  been  attempt-eil  without  the  true  character  of 
the  ttitnor  having  been  determined  in  advance.  Casemy,  as  i^eported 
by  V,  Beck,  removed  a  tubercle  and  the  patient  was  said  to  have  done 
wrll  aft«*r  the  operation.  The  multiplicity  of  tubercles  and  other 
malignant  growths  militates  against  the  advisability  of  such  opera- 
tioiia;  but  if  the  patient  has  survived  the  operation  he  has  surely 
lieen  none  the  worse  for  it,  although  he  may  succumb  to  the  nialig- 
aant  ebaraeter  of  the  disease  later  on. 

It  is  also  a  question  whether  metastatic  tumors  should  be  included 
ia  tJje  list  of  operable  cases,  but  inasmuch  as  we  do  not  hesitiite  to 
operate  upon  metastatic  tumors  in  other  organs^  there  is  no  reason 
why  we  should  hesitate  in  the  case  of  cerebral  neoplasms.  There  is 
«till  aootber  consideration  which  would  a[>pear  to  make  these  ojiera- 
tiooa  wholly  justifiable.  The  patients  en<lure  great  torture  from  exces- 
sive beadachea,  sometimes  from  persistent  vomiting;  they  are  siiffer- 
tag  from  a  disease  tliat  is  incurable  in  fully  ninety -five  per  cent,  of  the 
eMe8t  and  their  only  hope  is  in  operation.  If  they  cannot  be  cured 
hy  the  operation  their  symptoms  can  at  least  be  relieved.  Most  of  us 
have  therefore  been  willing  to  mlopt  Horsley^s  8uggesti«m  that  the 
operalicni  is  justified  for  the  relief  of  headache,  even  though  nothing 
efaie  he  gained  by  it.  The  creation  of  a  large  trephine  opening 
leoaeoa  intracranial  pressure,  and  if  such  a  trephine  oiieniug  l>e  made 
is  a  part  of  the  skull  from  which  a  hernia  cerebri  is  not  apt  to  pro- 
Irade  the  condition  of  the  patient  will  be  much  more  bearable  after 
the  openlion  than  it  was  before. 

The  evacuation  of  a  cyst  or  the  excision  of  the  entire  cyst  has 
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been  followed  by  good  results,  Hiich  easels  have  ktely  been  reported 
by  Stiei^litz  aud  GerHt^^r  and  by  Eh k ridge  aod  ParkliilL  The  iistrtj- 
ductiou  of  ti  goUl  pbite  Ijet^veeo  the  dura  aiid  scalp  to  prevent  ad* 
lieBioDS  has  been  prat^tised  by  Gerster  and  others,  aod  is  speciallv 
serviceable  in  those  C4kses  in  which  a  second  operation  (refilliiig  of  a 
cyat)  is  to  be  takt^ii  into  account. 

Lumbar  puncture  aa  introduced  by  Quincke  has  been  suggested 
as  a  palliative  nie*tHure  in  the  treatment  of  brain  tumors.  The  with- 
drawal of  a  couHiderable  auinuut  of  cerebroHpinal  fluid  was  supjKieed 
t<:»  lessen  the  hea^latdies  and  other  symptoms  due  Uj  increased  intni- 
cranial  pressure.  While  I  would  favor  cranial  tre|)hining  in  all  casen 
in  which  it  can  l>e  practiHod,  Quincke's  method  may  be  adopttxl  in 
such  cases  in  which  a  cranial  i>i>eration  would  seem  unjustifiable  or  in 
which  it  is  not  i>ermitted.  The  only  class  of  eases  in  which  I  would 
distinctly  c^utif^n  against  this  priK^edure  is  in  cerebellar  tumor.  I 
have  had  an  experience  corroborating  that  of  Fiirbringer,  who  fcituid 
that  sudden  death  occurred  in  several  crises  of  cerebellar  binior  after 
tlie  removal  of  a  considerable  amount  of  cerebrosx)inal  Uuid.  In  a 
case  which  I  saw  in  consultation  about  six  months  iigo,  in  which  the 
diagnosis  of  an  inoperable  cerebellar  tumor  was  made  and  was  corrol*- 
oratetl  by  a  post- mortem  exami nation »  d^ath  ensued  twenty *f our  hours 
after  the  withdrawfd  of  a  few  drachms  of  cerebrospinal  fluid.  Death 
was  the  result  of  interference  with  the  cardiac  and  respiratory  centres, 
and  there  is  very  little  doubt  in  my  owa  mind  that  in  consequence  of 
the  withdrawal  of  fluid  and  the  change  of  pressure  the  tumor  had 
fallen  down  upon  the  fourth  ventricle,  and  had  acted  as  a  hall  Talve, 
This  danger  has  not  lieen  sufficiently  realized  and  it  is  for  tliis  reason 
that  a  word  of  caution  is  urgently  needed. 

In  concluding  this  discussion  of  the  surgical  methods  for  the  re- 
moval of  intracranial  neophksms  we  may  say  that  in  spite  of  the  few 
successes  that  have  thus  far  I>een  obtained,  the  only  hope  for  the  cure 
of  these  neoj^lasms  lies  in  surgical  means.  The  failures  of  the  past 
neeil  not  discourage  us,  but  the  neurologist  and  the  surgeon  must 
unite  their  efl'orts,  the  one  in  making  an  early  recognition  of  tumor 
possible,  the  other  in  perfecting  the  metlimls  by  which  such  tumors 
are  to  l)e  removed.  There  is  very  little  doubt  tliat  if  the  matter  h* 
given  careful  attenticjn,  far  greater  sucxi^esa  is  to  be  expected  within 
the  coming  decade. 


NoTS. — Cruuio'cerebnd  topograpby  does  oot  come  wltliin  the  ttcope  of  IbU  uni 
de.     The  fncta  &af]  metbodt  whldi  II  fo  neoenary  to  know  itmj  l»t*  gatberotl  from 
the  works  of  Chlpault.  of  Broca  and  Maubrac,  from  St«rr*8  '*Bmln  Surgery,  *  p.  IS, 
or  from  the  prciicnt  writer's  book  on  '*Tbe  Nervous  f>lieaae«  of  Chrklreii*  **  p.  44SL 
1  wfih  to  ciU  atteutioo  once  morv  to  the  gnsat  pmeticsal  value  of  makfog  tbe  elce- 
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Irfer^  tatt*  upon  the  exposed  dura  or  cortex,  if  the  motor  area  be  the  site  of  the 
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I        a  thic 
^H    outer  i 


Much  confusion  has  arisen  concerning  meningitis  because  of  tlie 
improjier  understanding  of  tlie  anatomy  and  relation^liip  of  the  cov- 
erings of  tbe  brain,  tlie  so-called  meninges.  Many  niodern  text- 
books of  anatomy  teacli  tlxe  exlBteuee  of  tLree  membranes^  a  durn 
mater,  a  pia  mater,  and  an  araolinnid.  A  good  many  ingenious  dia- 
ipranis  and  illustrations  are  prcxluced  to  demunstrate  tLose,  but  tliey 
do  not  fulfil  their  purpose.  As  a  matter  of  fact  the  membranes  of 
tbe  brain  are  two  in  number:  tbe  dura  and  the  pia  mater.  Tlie  dura, 
a  thick,  resistfint,  fibrous  membrane,  ctmsists  of  two  layers*  The 
outer  ia  in  intimate  apposition  with  the  inner  surfivce  of  the  skull,  and 
ai3  periosteum.  The  inner  layer  of  the  dura  is  closely  united 
the  outer  layer,  but  separated  from  it  in  many  jilaees  to  foiin 
ckaimels  for  tbe  passage  of  blcKKl^  the  sinuses  of  the  dura  mater. 

In  lulditiou  to  the  sinuses  the  dura  contains  arteries,  lymphatics, 
&nd  nenes.  It  serves  a  double  i»uriM:>se,  protective  to  the  brain,  pro- 
tectiTe  and  nutrient  to  the  bones  of  the  skull.  At  each  of  the  fora- 
minsk  at  the  base  of  tbe  skull  it  blends  intimately  with  the  margins, 
while  sheaths  of  the  pia  enclosing  the  outgoing  nerves  pass  through. 
A  knowledge  of  this  latter  fact  is  of  clinical  importance,  because  not 
infrf-M[uently  theee  vaginal  prolongations  of  the  pia  are  the  pathways 
through  which  infection  by  contiguity  arises. 

The  dura  mater,  a  very  fibrous  and  not  very  vascular  membrane, 
is  not  prone  to  inflammatory  diseases.  In  fact,  diseai^es  of  the  dura 
proper,  aside  from  those  causetl  by  traumatism,  are  the  rarest  of  in- 
tracranial conditions. 

The  pia  mater  is  a  highly  vascular  double  membrane,  the  inner 
lajer  of  which,  properly  called  the  visceral  ina»  is  in  intimate  oon- 
taet  with  e\eTy  i>art  of  the  cortex,  lietween  the  fissures,  at  the  bottom 
fd  the  fiaauree  and  on  the  superficies  as  well.  This  vascular  layer  of 
th6  pia  sends  prolongations  l>earing  blood-vessels  into  the  substance 
of  the  brain,  which  communicate  with  the  interventricular  vessels  and 
which  are  known  as  the  t*^la  choroidea.  The  external  layer  nf  the  [lia, 
which  ahould  be  called  the  parietal  layer,  is  laid  loosely  on  this  vis- 
ceral pin  and  bridges  the  convolntiona,  but  does  not  dip  between 
them*     Between  the  visceral  pia  and  the  parietal  i)ia  is  the  pial 


a58 


COLLINS— DISEASES  OF  THE  MENINQES. 


4 


space,  the  intermeniDgeal,  the  so-called  subamcbnoid  space,  coDBt 
tntod  by  lymph  spaces  and  chayoels,  in  which  the  blcnxl-Vf 
ramify  and  in  which  pathological  products  accumulate?  in 
states.  It  is  thus  seen  that  the  pial  covering  of  the  brain  i%  some- 
what analogous  to  the  pleural  and  iieritoueal  covering  of  the  viscera. 
It  fulfik  a  strictly  analogonn  purpose,  fuid  its  couHtructiou  ib  ou  prac-^ 
tieally  the  same  lines.  The  layer  of  the  pia  called  the  {larietal  if* 
tine  iLsually  described  as  the  arachnoid,  and  the  sfiace  existing 
neath  the  two  layers  is  frequently  known  iis  the  subarjK'hnoid  simoeyl 
but,  as  we  have  intimated  Ijefore,  this  is  a  neetlless  an*!  confusing  U!*e 
of  terms  which  we  shall  endeavor  to  avciid  as  much  as  poasilile 
The  pial  space,  wliich,  like  the  pleural  space,  exists  under  no 
mal  conditions  largely  in  possibility,  may  in  tUseased  c«»ndition8  b< 
come  enormous.  The  ronf  of  this  space  is  formed  by  the  bridging 
of  the  sulci  and  the  great  fissures  and  tif  the  spaces  existing  between^ 
the  component  of  the  parts  of  tlie  l>rain  by  the  pariet»il  or  araehno- 
pia,  while  the  flour  is  fnnned  by  tlie  visceral  i>ia,  Tliis  space  is  nciiv^H 
mally  batlied  in  lymph,  which  13  in  communication  with  all  <»f  th^H 
lymph  channels  and  spaces  <if  the  other  part^^  of  the  nervous  system. 
The  communication  is  eftected  by  the  Pacchionian  l>odies,  extend- 
ing from  the  j>arietal  pia  tlirongh  the  subdural  space,  and  by  tlie 
external  sheaths  of  the  pial  bloixl-vessels,  which  project  down  through 
the  substance  at  the  brain  and  in  througli  the  vpntricles.  The  |»ial 
spaces  of  the  brain  and  cord — what  are  called  the  subarachunijl 
sjMices  of  the  brain  and  of  the  spinal  cord — arr  eoutiguoua;  that 
is  to  say,  they  furm  a  continuous  space  separated  by  constrictionHgJ 
and  may  be  emptied  or  tilled  one  from  the  other.  It  is  importanti 
for  the  [u*o|>er  understanding  of  pathological  cruiditions  in  inflamma- 
tion of  the  pia,  that  it  be  kept  in  mind  that  there  is  nothing  lietween 
the  parietal  pia,  the  so-called  arachno-pia,  and  tlie  dura,  but  that 
there  exists  a  subtlural  space  which  is  the  seat  of  disease  prodncte  in 
inflammation  of  the  dura  mater, 

MENXNOITIS, 
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Inflammation  of  the  pia  mater,  leptomeningitis,  is  by  far  the 
most  fretiueut  and  most  important  inflammatory  condition  that  occu 
within  the  cranial  caWty.     It  is  the  process  that  is  meant  when  tin 
term  meningitis  alone  is  used.     In  tlie  jiresent  stitge  of  the  rehabilita- 
tion of  the  |»athoIogy  of  inflammation  it  is  not  easy  to  give  the  best 
classification  of  leptomeningitis.     It  is  needless  to  say  that  the  tren 
of  pathology  today  is  to  predicate  for  all  inflammatory  conditio 
the  existence  of  vegetable  organisms,  although  it  still  seems  Deoeasanfi 
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lo  admit  that  the  products  of  sueh  organisms  may  cause  inflammation 
witliout  the  orgaDisms  themselves  being  present. 

Ijeptomeuingitis  might  upII  be  chissified  as  of  endogenoiis  and 
exogenous  origin;  grouping  under  the  lir»t  Leatling  all  those  condi- 
tions, capable  of  giving  rise  to  the  disease,  which  develop  within  tlie 
body;  and  under  the  latter,  all  the  morbific  conditions  that  have 
their  origin  without  the  body.  I  prefer,  however,  to  classify  men- 
ixigitia  according  to  its  causation  and  ]»athological  products,  and  shall 
speak  (»f  it  lis— 

I.  True,  or  genuine  meningitis. 

II.  False,  or  pseudomeningitis 

True  meningitis,  or  leptomeningitis,  is  siiUlivided  into: 

1.  Leptomeningitis,  w^hose  jiathokigical  jiroduet  is  of  a  sero- 
fibrinous, seropurulent,  or  saniopurulent  nature,  depending  upon  the 
kind  and  intensity  of  tlie  bacterial  infeotion,  but  which  always 
OOOtAius  [»us  in  greater  or  lesser  quantity.  Topographically  the 
exudation  is  predominantly  over  the  convexities  of  the  hemispheres. 
Bftcteiiological  examination  reveals  the  presence  of  some  pyogenous 
QHptniHTTi,  the  pneumtx^cx'cus,  the  streptococcus  pyogenes,  the  diplo- 
coocus  pyogenes,  the  liacillus  of  typhoid  fever,  the  specific  organism 
of  ulcerative  endocarditis,  of  gouorrhcea,  or  of  erysipelas,  or  some 
pyog^c  oi^itiism  not  yet  satisfactorily  classified,  such  as  the  bacil- 
lus of  Neumann  and  Schaeflfer. 

2.  Cerebrospinal  meningitis,  a  specific  infectious  form  of  menin- 
gitisp  which  prevails  epidemically  and  sporadically,  whose  pathologi- 
cal product  is  not  materially  tlifferent  from  the  ortlinary  form  of 
meniligitis.  ToiM^graphically  the  lesion  is  distributed  over  the  men- 
inges of  the  entire  central  nenous  system,  sometimes  predominating 
in  the  meninges  of  the  cord,  while  at  t>ther  times  the  pial  covering 
ol  tlie  brain  liears  the  bntut  t)f  the  disease.  Bacteriological  exam- 
inatioii  reveals  tlie  presence  of  two  different  organisms,  which  are 
considered  to  stand  in  causal  relationship:  tbe  diplococcus  intracel- 
tftUris,  so  called  because  it  is  found  within  the  body  of  the  cells, 
which  is  believed  to  be  the  real  bacterial  cause  of  the  disease^  and 
the  diplncocxrus  of  pneumonia. 

3.  Tul)ercnlous  meningitis,  characterized  particularly  by  the  erup- 
tion of  tubercles  and  of  a  serous  and  serofibrinous  exudation,  but 
which  ifi  often  accompanied  with  a  purulent  exudate,  the  result  of  the 
pjrogenaoB  i  ^if^s  of  the  tubercle  bacillus  in  some  cases,  but  more 
often  Hie  ex^  n  of  a  mixed  infection.  The  eruption  of  tul>ercle« 
oeems  so  frecjuently  in  the  meninges  of  the  base  of  the  brain  that  this 
location  baa  come  to  l>e  looked  uj>on  as  characteristic. 

F^I6  or  pseudomeningitis,  a  condition  which  is  designated  me* 
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uingisme  by  the  French,  a  naiDe   wliich  I  iruAi  may  never  be 
to  English  nomeuclature,  really  needs  no  subdivision.     In   ordei 
however,  to  facilitate  the  recognitiun  uf  clinical  types  I  shall  refer  i 
it  as — (1)  alcoholic  meningitis,  a  drojjsieal  condition  of  the  meuiugc 
and  brain  occurring  in  chronic  drunkards  and  commonly  known 
wet  brain;  and  (2),  serous  meningitis  of  infants  and  also  of  adult 
un  exi>rf*s8ian  of  a  diathetic  and  depraved  state  which  sometimes  fc 
lows  exhausting  tliseases  and  rlionmatism. 

Personally  I  share  the   opinion   of  those  who  believe  that 
time  has  c^ime  t(j  chisnify  jneniugitis  strictly  M^cording  to  its  ba^^-ter 
cause.     Clinically,  however,  there  is  not  yet  sufficient  justifieation,] 
and  I  shall  content  myself  with  the  mention  that  it  may  \ye>  chu*Hi- 
fied  according  to  its  causation  by — (1)  cocci,  (2)  baciUi,  (3)  polymor 
phic   b^ict^ria,  or  (4)  a  mixed  infection.     These  various   bacteria 
causes  \rill  be  considered  in  some  detail  in  the  section  on  bacteriol 
ogy  and  pathology. 

Syphilitic  lepti>ineningitis  in  the  strict  interpretation  of  the  term— J 
i.e.,  true  inflammation  of  the  meninges — does  not  exist  unless  tme 
Mrilling  to  admit,  as  some  are,  that  occurrence  of  exudation  issynony- 
mouH  with  inflamnjatitm.     Syphilitic  infection  may  produce  dia 
of  the  meninges  in  two  ways:  Fii'st,  by  causing  a  degeneration  of  i 
pia,  a  ccmditiou  metliateil  through  its  vascular  supply,  and  second 
by  influencing  the  pia  so  that  it  liecomes  prone  to  the  action  of  the 
factors  which  produca  inflammation. 

Like  every  otht^r  disea.se  of  serous  memliranes,  leptomeningit 
may  pass  into  a  more  or  less  chronic  condition,  which  is  always 
however,  secondary  to  an  acute  process,  unless  the  change  in 
meninges  be  a  degenerative  one*    Chronic  meningitis,  with  the  exoef 
ti^m   of  the  syphilitic   variety,  occupies   a  very  unimportant   place* 
among  the  intracranial  diseases ;  it  will  be  referred  to  in  the  section^ 
on  the  syphilitic  variety.  ^M 

I  propose  to  consider  meningitis  clinically  from  a  somewhat  dif'~ 
ferent  standpoint  than  that  ordinarilj^  taken  in  the  books.     In  the 
latter  we  hear  very  much  of  refinements  in  differentiating  clinically 
the  various  forms  of  meningitis*     At  the  bedside,  however,  wo  km*? 
from  exi)erience  that  it  is  next  to  impossible  to  make  a  distinctioiij 
between  any  of  the  forms  except  to  difFei^entiate  the  tuberculous*] 
1  intend,  therefore,  to  give  a   general  description  of  a  c^ise  of  lept 
meningitis  of  ordinary  severity,  in  which  pus  is  one  of  the  ]>athc 
logical  prcKlucts,  and  then  to  consider  the  factors  that  enable  us 
make  a  more  specialized  diagnosis,  and  especially  to  point  out  hoi 
the  epidemic  form,  although  caused  by  and  associated  with  apecifio" 
orgHnisum  very  similar  to  the  ordinary  form  of  purulent  meningitis, 
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ifl  ofteD  attended  by  sucb  striking  symptoms  as  to  couHtitiiie  a  de&yite 
rlitiirjil  entity. 

The  clinical  forms  of  iiseiidomeuiiigitis  will  then  he  considered 
particulai'ly  in  reference  t<j  differential  iliagnoBis. 


Leptomeningitis. 

History. 

The  history  of  leptomeningitis  is  veritably  an  interesting  one»  and 
m  simple  retti^pect  of  it  will  show  the  great  advanc^e  made  during  the 
last  few  years  concerning  the  nature  and  causation  of  this  afiectiim. 
It  is  probable  that  many  of  the  caaea  described  under  the  nimie  of 
frenzy  b\  the  ancient  write i-s  were  exampips  of  some  form  of  meuin- 
gilia,  but  the  tirst  recognition  of  meningeal  disease  as  an  entity  was 
ouideby  Bobert  Whytt,  of  Edinburgh,  whose  observations  on  dropsy 
of  the  brain  were  published  pthsthumuusly,  in  ITIkS.  Up  to  that  time 
the  term  hyilr*X'ephalus  was  H]>plied  to  almost  every  form  of  intra- 
eranial  dis*?ase  except  hemorrluige.  Previous  t«:»  the  time  that  hydro- 
eeplmliis  was  recognized  as  a  pathological  condition,  many  of  these 
eaues  wirae  referred  to  fis  h  vijertrophy  of  tbe  brain,  and  Morgagni  gives 
a  mry  detailed  descriiitiou  of  several  such  cases.  Inflammation  of 
tlie  brain  snbstancx?  Wiis  not  considered  apart  from  inflammation  nf  its 
Cd^f^erings,  until  such  a  differentiation  was  suggestc^d  by  Her  {tin,  who 
first  made  use  of  the  term  meningitis.  After  the  paper  of  Wh\  tt, 
which  was  Ui^ed  on  a  study  of  twenty  cases,  in  ten  of  which  an  au- 
tofjsy  had  been  made,  a  number  of  observations  were  reported  by 
FniheiKiU,  Lodwig,  and  others,  but  these  authors  made  no  endeavors 
to  determine  the  imthogeny  of  the  disease  and  looked  upon  their 
eases  as  examples  of  dropsy.  Thus  it  was  not  until  1815,  when  Golia 
showed  tliat  ventricular  dro|>sy  was  a  secondary  condition  depend- 
ing upon  previous  inflammation  f>f  the  membranes  or  vessels  of  the 
Imum  that  attention  was  fii-st  calleil  to  a  diffei^entiation  of  intracranial 
iudammntions,  although  Quin,  and  Ford  in  1780,  had  expressed  an 
opitLiaa  that  the  intracranial  accumulation  in  hydrocephalus  may 
Imit©  reeulted  from  congestion.  After  the  article  of  Golis,  oljserva- 
tiofui  wert^  published  by  C<>indet  in  France  and  Abercrombie  in 
Eo^aiid  (1817),  but  it  was  not  until  1825  that  the  term  meningitis 
wag  emiiloyed  by  Seiin  to  designate  the  condition  which  preceiled  the 
dropsy  in  such  cases.  In  1827  Guersant  expressed  the  lielief  that  the 
lesion  of  these  casi^s,  and  which  had  been  termed  meningitis  by  Senn, 
was  a  form  consisting  of  little  granulations,  and  he  therefore  terme<l 
it  gmnnlar  meningitis^  a  designation  which  is  still  sometimes  used. 
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A  year  or  two  later,  two  of  his  pupils,  DemoDgeut  anil  Confebron,  went 

a  8tep  farthor  and  aHSociat^^d  the  gramalar  deposition  with  tubercle; 
although  littf^ntion  had  been  more  widely  railed  to  this  view  by 
aucitlier  piipih  Papavninej  who  described  two  cases  of  arachnitis  of 
tnbercuk»ys  urigin  in  1830.     Three  yeai*s  hiter  Gerhard,  of  Philadel- 
pliia,  i>ubhshed  a  remarkjible  paper,  in  which  he  detailed  the  result 
oi  tliirty-two  autopsies.     It  is  because  of  the  articles  of  Papavoi 
in  France,  and  Cterhnrd  in  this  country,  that  the  ])r*>fession  soon  c 
tit  lo<»k  *)n  inrtjiinniation  of  the  meuinges  as  examples  of  meuini^ej 
tiilierculosis.     Even  after  the  largo  number  of  observations  which- 
were  8<Jon  published  on  tliis  disease,  discrimination  was  not  mat! 
between  tuliercukms  and  other  forms  of  leptomeningitis  until  it  w; 
pointed  out  by  Gnersant,  in  1831),  and  more  vigorously  iusisteil  on 
by  Bnitliez  und  Rilliet,  in  1843. 

The  views  exiU'essed  by  the  last  two  vfcTiters  were  not  quickly 
ceijted,  and  Watson  in  his  lectures  on  the  Practice  of  Physic,  whi< 
were  revised  in  the  year  1843,  speaks  of  the  dise*ise  in  the  most  ol 
scure  way.  Since  that  time,  however,  until  the  epoch  of  the  presei 
generation  the  progress  of  differentiating  the  different  forms  of  men- 
ingitis  went  on,  nntil  finally  bacteriology  revealed,  through  the  in- 
strumentation nf  Ley  den  (1883),  of  Saenger,  of  WeichseU>aam,  of 
Netter,  of  Flexner  and  Barker,  of  Foi  and  Uffreduzzi,  and  of  innu^fll 
merable  other  workei-n,  that  different  forms  of  meningitis  were  differ* 
ent  kinds  of  reaction  to  specific  orgiuiisms.  ^^ 

Formerly  the  term  tulM*rcle  was  applie<l  to  all  forms  of  ncxlaleilH 
whether  large  or  small,  and  the  designation  of  the  granulations  in 
meningitis  as  tulw^rcles  carrinl  with  it  its  present  significance  only 
after  Kocli»  in  1882,  demonstratetl  the  presence  of  the  tul)©rcle  bacillu0fll 
in  all  forms  of  exudative  tuberculosis,  and  the  dependence  of  them 
thereon. 

The  bacterial  origin  of  epidemic  leptomeningitis  was  shown  first 
by  Ley  den,  in  1883,  who  demonstrateil  a  diplococous  in  the  cerebro- 
spinal fluid  and  the  tissue  of  the  jiia,  which  Fraenkel,  and  InU^T 
Hauser,  showed  to  be  identical  with  the  pneumocoocuB. 

In  1887  Weicliselbanm  showed  the  presence  in  the  middle  of  pus 
cori»uscles  from  epidemic  cerebrospinal  meningitis  exudate  a  diplo- 
coccus,  which  on  account  of  its  nidus  is  called  the  diploc<x?cn8 
tracelbilaris.     Pio  Foa  and  Guhlr*  Bordoni-Uffreduzzi  later  deecri 
a  third  and  a  fourth  form  of  nipningococcus* 

In  1884   Adenot    in    France,  and  Weichselbaum   in  Germany, 
s1iow€hI  that  meningitis  whicli  occurred  during  or  after  an  attack  of 
croupous  [)neumonia  was  dei»endent  upon  the  same  microl>e  as  thft^ 
pneumonia,  a  contention  which  is  now  universally  accepted. 
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]  tlial  lime  a  gtB&i  Dumber  of  writers,  among  whom  may  be  meDtioDecl 
|0iafi8et,  Ortmaoii  and  Samter,  and  particularly  Netter,  have  furthered 
Imoirledge  of  the  bacteriology  of  the  forms  uf  meningitis  due  to 
lUstioD  of  cocci,  and  have  particularly  poiuted  out  the  occurrence 
pneuiuococcal  meningitis  without  anti^cedent  or  coexistent  pneu- 
Gran^et  has  shown,  for  instance,  that  meningitis  occurring 
ilh  inflammatory  rheumatism  may  \>e  dependent  upon  the  pneumo- 
eus;  Gabbi  and  Puritz  have  found  the  same  cocci  when  the  meniu- 
ilis  was  associated  with  periarthritis  and  endtx-arditis,  and  Ellehorst 
them  in  a  case  of  meningitiH  which  was  apparently  due  to  frac- 
tme  of  the  base  of  the  skulh 

Farther  details  of  the  bacterial  origin  of  meningitis  will  be  given 
in  tlie  section  on  bacteriology  and  pathology. 


Symptoms. 

Tlie  symptoms  of  all  fonus  of  ticnUy  meniugitis  are  somewhat  sim- 
iUr.  They  vary  greatlv  in  individuul  cases,  i)rc)balily  according  to  th(^ 
different  bacteria  that  produce  them.  In  the  following  description  a 
&drij  typical  case  of  acute  coccal  meningitis  is  kept  in  mind. 

Tlie  symptoms  of  tic^nte  meningitis  are  usually  divided,  according 

to  tlieir  predominant  charactem  and  the  time  of  their  occurrence,  into 

Lthl9<e  grnujis  or  stagt*s:   the  fii-st  that  of  headache,  in  which  the  in- 

^ftimniator>  condition  is  at  its  height,  the  second  the  jieriod  of  de- 

liritini,  and  the  third  tlie  stage  of  coma— the  latter  cones]ionding  to 

jthe  time  in  which  the  exuihition  and  increiise  in  interiiial  and  inter- 

f^fftotricular  fluid  make  serious  pressuTf^  tm  the  brain.     This  subdi- 

mirm  in  very  artificial,  and  we  shall  consider  the  symptoms  under 

Amo  liettdings,  those  occurring  during  the  period  of  excitation  and 

ptlioae  present  during  the  i^eriod  of  depression. 

The  onset  of  an  attack  of  meningitis  varies  somewhat  ac^oi*ding  to 
>  exciting  factors.     Meningitis  due  to  a  not  very  virulent  infection 
be  of  very  much  less  sudden  and  severe  onset  than  one  due  to  a 
puenmoeocctts  or  streptococcus  infection.     After  the  disease  really 
.begins  there  develop  three  symptoms  at  about  the  same  time  and 
with  alxmt  the  same  degree  of  severity  which  at  once  suggest  the 
Theae  are  headache,  vomiting,  and  constipation,  and  their 
indicates  the  beginning  of  the  first  period,  the  pericHl  of  exci- 
The  pain  in  the  head  may  at  first  be  localized  to  the  fore- 
it  to  the  vertex,  or  to  the  occiput,  but  generally  it  is  diffused 
extenda  down  the  back  of  the  neck  and  between  the  shouklers. 
pl  m  inieoae,  lancinating,  and  tearing  in  character.     It  increases  in 
ritjr  from  hour  to  hour,  until  tinally  it  becomes  so  severe  that  it 
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frenzies  tb©  x^^^Went  and  later  submerges  all  the  iutellectua  .aoultiaii. 
It  is  a^^ravfited  by  light,  by  sounds,  by  agitation,  by  anything 
requires  meutul  (jr  physical  action.  The  simple  acta  oi  coughing] 
sneezing,  for  instanee,  will  so  aggi-ayate  the  pain  oven  in  the  begin 
iiig  of  the  diseiiHe  that  the  patient  avijidn  them  at  any  hazanL  Thfi 
aeerbatiou  of  the  headache  by  light  gives  rise  to  the  8.>mj>to 
known  im  photophobia,  a  condition  which  is  prominent  fn>m 
l)pginDiug.  In  a  similar  way  can  l>e  ex]»laineil  the  incretistnl  sonsi* 
tiveuess  of  the  hearing  apparatus.  In  the  very  beginning  there  in 
fixity  about  the  head  and  the  neck,  wliich  is  probably  partly  Ti3lttii* 
tary  on  the  i)art  i>f  the  jiatient  in  order  to  avoid  exacerlmtioti  of 
pain  through  agitation  of  the  head,  but  this  fixation  Sfnin  Ijecomen  aa, 
involuiit.ary  symptom  and  a  very  prominent  one<  The  iucren^iug  i 
verity  of  the  headache  prevents  rent  and  sleoi>,  autl  itrovokea  the  monl 
agonizing  cries,  which  the  i>atieut  may  attempt  t^i  smother^  but  whiti 
in  tuberculous  forms  of  meningitis,  occurring  as  the  latter  doefl  wit 
prepon<leratiug  fretpicncy  in  y(»nng  children  who  make  no  atUMiipt  al 
repression,  has  iissunaed  c<»usiderable  symptomatic  imixuialice 
is  known  as  the  hydrcK'.ejdialic  cry. 

Vomiting,  which  ocrurs  almost  from  the  very  onset  *)f  the  disoaaeyl 
has  the  characteristics  which  have  caused  it  to  be  known  im  eere* 
bral ;  that  is,  it  is  not  preceded  by  nausea ;  diaphnigmatic  action  in 
estremMlv  forcil>le,  and  ox  |  mis  ion  of  the  contents  of  the  stomm^h  cor- 
espondingly  projectile.  Complete  emptying  of  the  stomach  in  no 
'ay  relieves  the  desire.  Efforts  of  vomiting  are  contiaootia,  and, 
unlike  gastric  vomiting,  this  is  entirely  unamenable  to  any  form  of 
1«  iral  treatment.  The  vomited  matter  itself  consists  naturally  irf  any 
contents  which  the  stomach  may  have;  if  it  hiiB  mme,  of  duidti  titaincHl 
with  bile.  Very  rarely,  almost  never,  is  there  anything  like  st 
cecms  vomit.  With  tlse  vomiting  there  develops  the  mc>gt  t.t  -  : 
constipation,  for  which  no  amount  of  therapy  directed  towards  tt»  n^ 
lief  is  of  the  slightest  sernce.  This  is  accorapauied,  frerpiently  fmm 
the  beginning,  with  retrm^tion  of  the  abdomen,  which  has  in  some 
cases  a  very  characteristic  l>oat-shaped  aiipearance.  Thia  in  more 
frerjupnt  in  the  tulM?rculous  than  in  the  simfJe  pundent  form^  and 
more  frtHpient  in  the  text-book  than  at  the  bedside.  The  retraction  of 
the  alxlomeu  may  last  for  several  days,  during  the  entire  jieriod  cif 
excitation  in  fatrt,  and  is  followed  oftentimes  in  tJie  pericnl  of  depren- 
sion  1»y  extreme  distention,  tympanites. 

It  depends  very  largely  upon  the  causation  of  meningitis  whether 
or  not  there  will  be  a  high  degree  of  febrile  manifestation.  If  the 
cause  be  a  profoundly  se|>ti(?  one,  the  elevation  of  temj»erature  fol- 
lowing a  more  or  less  prolonged  chill  may  amount  to  as  much  as 
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106^  or  lOA"".     As  a  rule,  however,  except  in  the  beginning  and  in 

Taang  children,  the  temperature  very  rarely  will  exceed  103*^.     The 

tempermture  range  is  not  characterized  by  auy  rei^ular  exat'erlmtinns 

or  remisaioiiB ;  there  is  generally  duriog  the  period  of  excitation  or 

increasing  headache  a  rather  constaut  aud  continuouH  feTer,     8ome- 

timea  during  one  of  the  violent  exacerlmtionB  of  pain  and  agonizing 

^jrip  the  temperature  becomes  suddenly  increased. 

^^^■jiflsociated  with  the  febrile  manifestations,  aod  [>rogi*esBing  witli 

^HESlii  hand  in  handj  are  certain  vascular  phenomena,  the  more  j»rnmi- 

^neiil  of  which  are  paleness  and  mottling  of  the  skin,  contraction  of 

■H  the  peripheral  blood-vessels,  and  increased  tension  of  the  large 

blood-vessels,  which  gives  a  hard,  resistant,  tense  feeling  to  the  i)ulse» 

^  which  at  the  same  time  is  increased  in  frequency.     A  sphyinograpliic 

cing  made  of  the  pulse  at  this  time  show^  a  very  abnipt  upstroke, 

|>  apical  marking,  and  an  acutel\  beginning  downstroke,  which, 

it  passes  the  dicrotic  notch,  spreatls  itself  out  before  it  reaches 

» base  level. 

Syrapt4:>ms  of  motnnal  irritation  are  prominent  from  the  very  Im* 
^i^uming.     It  has  lieei)  said  alxive  that  even  from  the  first  pang  of 
headache  there  is  a  certain  immobOity  of  the  ceplialic  extremity 
wUcb  m  more  or  less  voluntary,  but  the  disense  Inis  not  become 
^Ihcroiighly  establishetl  befoi-e  there  can  he  noticed  a  l>eginning  in- 
riduuiary  fixation  of  the  head  associated  with  retraction  of  the  neck, 
fixation  may  go  on  to  such  a  degree  that  the  patient  can  be  lift-itd 
by  tlie  hetyl  with  the  heels  as  a  point  of  sufipoi-t,  while  the  retraction 
ay  increase  even  to  severe  opisthott^uos.     Concomitantly  with  these 
di!rn^kipm«'nt}^  there  may  be  such  universal  symptoms  of  mot^^rial  irri- 
tation as  twitchings  or  spasms  of  muscles  or  groups  of  muscles, 
fibrillary  twitchings,  and  in  children  tonieoclonic  con^Tilsions  of  great 
MfTeiiiy,     These  phenomena  of  irritation  may  manifest  themselves 
i  any  motor  part  of  the  body,  hut  it  is  particularly  when  they  show 
res  in  the  distribution  of  some  one  or  more  of  the  cranial 
that  they  assume  a  doeply  significant  import.     If  the  menin- 
itiA  be  of  the  convexities  it  is  natural  that  symptoms  erf  motorial 
itation  will  Im  earliest  and  most  pronounced  in  the  extremities,  but 
'iflanimatory  exudate  lie  at  the  base  and  the  basal  convexities, 
It  is  in  the  tiil>en"ulous  form,  symptoms  of  cranial  nerve  in- 
rolirement  will  he  early  and  pronounced ;  and  of  these  latter  none  is 
Significance  than  strabismus,  a  deviation  of  the  «H»ular  axc« 
m  or  contracture  in  one  or  more  of  the  eye  muscles.     Al- 
!iciD|^h  spa^m  and  contracture  occur  much  less  fre<|uently  in  the  mus- 
supply  of  other  cranial  nerves,  there  sometimes  occui-s  twitching 
mosclee  of  the  face,  showng  involvement  of  the  seventh  nerve. 
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wliiLiIi  gives  rise  to  grimaces  and  the  so-called  sardonic  smile,  moA  in 

the  luuHciilHtiire  of  the  oiutli,  tenth,  and  eleventh  nerves  which  cauiied 
diflieulty  in  swallowing,  in  phonation,  and  in  articulation.  Later  uu 
in  the  disease  all  thei^e  nerves  may  be  i>artially  imralyzed. 

If  now  a  general  nurvey  is  taken  of  the  patient,  it  is  found  that  the 
face  is  sutf  used  with  colors  of  a  i>rimary  lividity ;  the  eyes  are  s^intil* 
latingly  bright  with  iuject^>d  coujunctivie;  the  jmpils  are  small,  rega* 
larly  contracted,  at  leant  Id  the  beginning  and  resiKind  very  slightly, 
if  at  all,  to  light  or  in  accommodation.  The  color  of  the  skin  and 
the  entire  body  in  red  or  alt€*rnatingly  prde  and  rod,  due  at  tirst  to  a 
severe  vasomotor  contraction  and  later  to  corresiioiiding  jtaresia* 
When  the  finger  or  nail  is  drawn  over  the  skin,  a  bluish^white  lin<5 
with  pur{)lish-red  margins  remains,  which  is  known  as  the  t^tehe 
cerebrale,  originally  descrilied  by  Trousseau,  who,  as  well  ha  many 
followers,  attached  an  undue  iliiignostic  imp<»rtance  to  it.  The  respi- 
rations are  accelerated  in  frec^ueury  and  the  rliythm  of  the  ins  pi  m- 
tory  and  expiratory  wave  is  disturlH^d,  They  jKirtakn  of  the  Sfuim 
raotorial  irritation  that  is  manifest  in  every  jmrt  of  the  iHKly.  The 
tcmgue  is  not  iufrequently  foul  and  coated,  althongh  it  may  i*emain 
iierfectly  clean  daring  this  entir*>  stage*  The  vesical  siihincter  U 
almost  always  derelict  in  functitm.  Oftentimes  frnm  the  l^eginning, 
and  i>articularly  if  the  fever  lie  high,  there  is  an  insatiable  thirst, 
while  the  secretions  all  over  the  bcnly,  urinary  and  f>er8piratory.  are 
during  the  i^eritnl  of  excitation  markedly  decreased.  If  tlie  former  1)6 
examined  there  will  l>e  found  tlie  ordinary  accompaniments  of  pyrexia 
including  a  variable,  but  generally  small,  amount  of  albumin* 

After  these  symp ton is  have  coutinued  for  a  few  days,  usually  before 
the  end  of  a  week,  the  symptoms  of  irritation  gradually  diminish. 
Less  complaint  is  made  of  the  headaches,  the  distressing  shi-ii^ks  und 
outward  manifestations  of  agony  cease,  the  twitchiugs,  spasms,  and 
contractures  tecome  lessened  and  relaxed,  the  evidence  of  va»nmat<ir 
spasm  is  followed  by  that  of  lieginniug  vasomotor  paresis,  the  poke 
loses  its  rigidity,  ami  l>lood  pressure  falls.  The  [latient  is  quiet,  Uie 
freni^y  and  the  delirium  take  on  a  moi-e  sulxlued  complexion^  the 
disease  passes  from  the  stage  of  excitation  into  tlie  stage  of  depres- 
sion.    Only  the  tt*m]ierature  remains  elevated. 

From  this  time  onwards  moat  of  the  motor  symptoms,  which  were 
liefore  chara4^;terized  by  irritation  manifestations,  now  assume  a  {lanir 
lytic  character*  The  rigidity  of  the  neck  becomes  less  T>ronoanoed, 
and  atti^mpts  to  bend  the  head  and  move  the  neck  call  forth  no  re- 
monstrance  from  the  patient.  Vomiting  becomes  less  severe  or  oeaaea 
entirely.  The  alxlominal  muscles  are  no  longer  rigid  and  contracted, 
and  frequently'  distention  of  the  Intestines,  on  account  of  loea  of  their 
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tonicity,  causes  pronounced  tympanites.  There  is  a  continual  over- 
flow dribbling  of  urine  if  tlie  blaLltler  is  left  to  care  for  itsell,  and,  as 
the  patient  passen  more  deeply  iuto  a  comatose  conditioy,  the  o!>8ti- 
nate  conntipation  which  wtm  such  a  pronounced  symptom  in  the  be- 
ginning is  succeeded  by  involuntary  evacuations. 

The  pulse  loses  its  resistant,  small  quality;  the  rapidity  remains, 
aa  in  the  beginning,  from  IQO  to  160,  and  the  rh}  thm  is  tlisturlied. 
Sometimes  when  the  patient  is  lying  very  quietly  in  a  state  of  pn> 
found  depression  of  coDsciotisness,  the  pulse  rate  drops  very  mate- 
riaJly,  even  as  low  as  60  or  70,  but  on  slight  excitement  and  [lostunj 
change  it  Ijecomes  very  rapid-  Tlie  res  i*i  rations  as  the  patient  jiasses 
into  the  stage  of  depression  lose  tbeir  excited,  jerky  character,  and 
become  very  much  slowed,  with  a  tendency  to  intemii>tioo  iu  the 
middle  of  an  inspiration.  This  character  inci-eaaes  and  passes  into 
typical,  ''groufied"  respirations  of  the  Cheyue-Stokes  tyjH\ 

In  this  stage  the  pupils  are  widely  dilated,  particidarly  if  the 
;e  IB  well  advanced,  aod  one  pupil  may  l>e  larger  than  the  other. 
The  pupils  do  not  respond  to  any  form  nf  retinal  stimulation.  If  the 
optic  disc  lie  examined,  profound  choked  disc  or  optic  neuritis  is 
found.  Strabismus  and  other  ocular  deviatioas  iu  the  second  stage 
of  noii-tul>erculous  leptcnorjiingitis  are  rare  phenomena  unless  the  exu- 
dation lie  profouuilJy  marked  at  tlie  base,  but  ptosis  of  one  side  is 
raetimea  pre-sent.  The  countenance  loses  its  pinched  exiu'ession, 
d  frequently  the  face  as  well  as  the  surface  of  the  botly  is  batlied 
clammy  pei*spiratiou.  Oftentimes  tbere  is  cfmsiderable  difficulty 
in  swallowing,  associated  with  other  bulliar  symptoms,  all  of  bad 
omen.  In  a  day  or  two  after  the  symptoms  of  excitation  have  ceaaed 
the  patient  does  not  have  the  slightest  cognizance  of  his  surroundings, 
pays  no  heed  to  what  is  said  to  him,  makes  no  outward  manifesta* 
tions  of  suffering,  and,  although  the  delirium  eon ti ones,  its  character 
becomes  profoundly  altered.  Instead  <)f  the  active  state  of  exaltation 
there  is  a  low,  unintelligible  production  of  sounds  and  muttering, 
constituting  the  condition  often  descriljed  as  typhoid.  The  temijeia- 
ture.  as  before  mentioneil,  sometimes  keeps  up  almost  throughout 
this  entire  period,  and  not  infreipiently  a  short  time  before  death, 
and  particularly  if  the  patient  be  alcoholic,  the  degree  of  hyper] >y  rex ia 
which  exists  with  all  the  outward  manifestations  of  ap>T6xia»  such  as 
cold  skin,  extremities,  etc,,  is  astonishing.  Sometimes  it  reaches 
107^-109'^.  It  is  not.  however,  the  rare  exception  for  the  temperature 
to  fall  during  tliis  stage  until  it  is  one  or  two  degrees  subnormal. 

More  or  less  marked  paralytic  manifestations  generally  make  their 
appearance  with  the  beginning  of  the  Btage  of  coma.  These  may  be 
of  an  extremity,  sometimes  of  one  side  of  the  body  alone,  sometimes 
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ti-ausitory,  at  others  remaining  until  death  or  after  recovery.  Natur- 
ally they  may  be  of  any  part  of  the  bncly,  depending  upon  the 
amount,  intensity,  and  seat  of  the  exudation.  If  the  severity  of  the 
inflammation  has  been  expended  on  the  convexitiea,  and  if  it  be  asino- 
ciated,  as  it  very  frecinently  is,  with  an  inflammation  of  the  siJi>erfirinft 
of  tlie  cortex,  the  extremities  of  one  or  both  sides  of  the  bfjily  will  K' 
implicated.  It  is  believed  that  the  extensors  of  the  extremities  an* 
more  liable  to  lie  palsied  than  the  flexors.  The  paralysis  hiiA  the 
characters  of  n  flaccid  palsy,  myotatic  irritaliility  is  lost,  and  tljere  i#i 
no  response  in  the  paH  w*Iien  subject  to  tickling  or  pricking.  If  the 
exndate  be  w^ell  marked  at  the  base  of  the  brain,  it  raia}*  surround  and 
compress  the  cranial  nerves  hmu  the  second  to  the  seventh,  and  Ht** 
result  is  corresponding  i>en^ei*sion  of  function. 

The  appearance  of  symptoms  indicative  of  jniralysis  of  nerv*'H 
bidbar  origin,  w^hich  is  sometimes  seen  after  the  disease  is  far 
vanced,  is  a  common  forerimner  of  speedy  disaolntion.    Wiili  th- 
the  clinical  manifestationB  are  unmistakable;  the  progressive  impair* 
ment  al  respiration,  of  circulation,  and  of  swallowing  is  attend*.]  u  Hli 
a  complexity  of  symptoms  most  distressing  even  to  oli8er\*e. 

Occasionally  pundent  meningitis,  and  of  a  severe  form,  i'^ 
w^ithout  being  attended  by  any  pronounced  symptoms.  Oftenii... 
the  mildness  of  the  symptoms  is  very  misleading  to  the  phyaieiau. 
I  have  recently  seen  a  child,  thiiieen  years  old,  convalescent  from  a 
mild  attack  of  varicelhi  develop  such  sympt*)Tiis  as  restleasnaRH,  irri* 
tability,  agitatiou,  diarrhoea,  irregular  rise  of  temi>eraure,  at  one  timo 
5)0  \  at  another  time,  a  few  houm  hiter,  103^  f»r  1<^T\  deviation  of  the 
ocular  axis,  intermittent  and  slight,  and  stiffness  of  the  nec^k  which  wjw 
to  bo  made  out  only  by  careful  examination.  After  these  hatl  extend<*d 
over  a  i>erioil  of  ten  tlays  or  longer,  there  gradually  develoj»eil  a  c<>n- 
dition  of  stuporousness  in  which  the  patient  liiy  for  hours  and  days 
at  a  time  without  moving,  the  only  8ymj>t^>nj  that  co^ild  l»e  made  out 
being  inability  to  close  the  left  eye,  ojitic  neuritis,  an  J,  l>ecause  thii 
extremities  of  one  side  of  the  hf>dy  were  never  seen  to  move,  it  wan 
suspet^teil  that  there  was  a  degree  of  hemiplegia.  Tlie  child  died  ay>- 
parently  fn»m  heart  failure,  and  on  post-mortem  examination  there 
WAS  found  a  most  extensive  purulent  meningitis  of  the  convexttiea 
and  of  the  liase  which  extended  throughout  the  pia  of  the  cord  as  far 
aA  the  inferior  termination.  Clinically  there  were  none  of  the  acute 
symptoms,  such  as  headache,  vomiting,  constipation,  and  erethism, 
that  are  so  common  in  the  beginning  of  a  typical  caae  of  ooccal 
meningitia. 
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The  etiology  of  meningitis  is  emerging  from  the  obscurity  in  which 
til  the  i>ji8t  decade  it  has  been  enshronded.  In  fiici,  as  has  Ikbcii 
ted  in  tlie  introduction,  it  is  in  the  c^iiBatit^u  and  diaguonis  of 
ineningitia  that  material  advance  has  been  made.  The  progress  of 
bacteriology  is  responsible  for  the  former;  the  knowledge  that  the 
imtertnemngeal  space  can  be  tap[>ed  with  impunity  in  the  lunilmr 
re|poti»  the  other.  One  of  the  factors  which  is  respoDsiblo  for  incom- 
ptebensiou  of  meningitis  from  an  etioli>gieal  and  pathological  staud- 
pdint  is  the  slowness  with  w^hich  clinicians  accepted  the  bacterial 
oriKin^  of  most  inflammatory  conditions,  the  other  is  the  obstinacy 
which  was  manifested  against  conHidering  the  pia  the  same  as  any 
odier  serous  membrane,  and  liable  to  tlie  same  diseases. 

As  in  the  ease  of  every  other  inflamnnitory  disease,  the  causation 
if  meningitis  may  be  considered  under  two  heads— first,  the  conditions 
precede  the  attack  with  such  in  variability  as  to  lie  considered 
posing,  and  second,  the  exciting  C4iuse«. 

IKJsing  causes  arc  a  variable  (piautity  in  each  case, 
is  more  common  in  early  adult  life  than  at  either  ex- 
treme, lilthough  we  shall  take  r)ccasion  later  on  to  say  a  word  aln^iut 
acata  true  meningitis  of  the  new-lx^rn  and  the  psendomeningitis  of 
the  sesmle.  It  occurs  more  often  in  males  than  in  females,  this  pre- 
dileetioii  lieing  explained  by  the  greater  liability  of  the  male  sex  to 
luifaitB  and  ext>eriences,  such  as  alcohol  and  injuries,  which  are  cou- 
faTlH]ti>ry  tactoi-s  to  the  disease.  Leptomeningitis  is  more  common, 
in  every  form,  so-called  idiopathic,  sporadic,  or  epidemic,  in  the 
spring  and  in  the  winter  than  during  the  other  seasons,  and  this  not 
lone  because  of  certain  climatic  conditions  existing  at  these  times 
hieh  are  favorable  to  bacterial  development,  but  liecause  the  infec^ 
iQHUi  difleaaefi  are  of  more  common  occurrence  in  winter.  Of  the 
its  to  which  mankind  is  addict<?d,  the  mcxst  common  for  the  pro- 
ion  of  meningitis  is  excessive  indulgence  in  alcohol,  and  this  is 
readily  Oiiderstofxl  when  it  is  kept  in  mind  that  a  disordered  condi- 
tioQ  of  circulation  of  the  brain  and  membranes  is  a  physiological 
dbci  of  alcohol. 

All  tliose  conditions  which  predispose  t4»  acute  inflammatory 
dJaeaaea,  such  as  exposure  to  wet  and  coUl,  particularly  if  the  tone  of 
tha  patient  is  in  a  depraved  state  from  overwork,  from  worry,  anx- 
iaiy,  or  anterior  diseaae^  prolonged  and  exhausting  application  of 
Uia  inind^  exposure  to  excessive  temperatures  or  the  direct  ravs  of 
Aa  tun,  or  to  atmospheres  that  are  noxious  and  enervating^  slight  or 
Vol.  X.^n 
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repeated  trauma  to  the  head,  the  presence  of  another  bodily  diseai^e, 
all  predispose  to  meningitis.  Some  writers  believe  that  there  is 
slight  predilection  to  the  development  of  meningitis  in  a  neoropatbuc 
disposition,  but  this  is  in  opposition  to  the  impression  that  those  o/ 
a  neuropathic  disposition  are  not  so  liable  to  inflammations  of  serous 
membranes. 

The  actively  exciting  causes  may  be  classified  as  follows: 

I.  Traumatic  and  infectious. 

n.  Contiguous  and  infectious.     Direct  infection. 

m.  Infectious.     Metastatic. 

In  a  certain  number  of  cases  of  meningitis  the  most  diligent  search 
fails  to  reveal  any  causation  save  trauma,  which  may  have  been  so  in- 
significant that  one  is  loath  to  attach  serious  import  to  it.  Such 
cases  are  apt  to  develop  mild  meningeal  symptoms  which  terminate 
in  recovery  in  a  short  time.  A  much  larger  number  of  cases,  but  still 
small  when  compared  with  the  entire  group,  are  those  that  follow 
severe  injury  to  the  head — injury  that  not  only  wounds  the  epicranial 
coverings  but  the  skull  as  well.  With  these  injuries  are  reckoned 
those  inflicted  by  operation  on  any  part  of  the  cephalic  extremity, 
the  cranium,  the  nose,  the  eyes,  the  ears,  or  the  face.  Meningitis  de- 
veloping after  operation  is  in  these  days  of  wholesome  and  fastidi- 
ous surgery  comparatively  rare.  The  wounds  that  are  most  apt  to  be 
com])licated  by  meningitis  are  the  penetrating  and  crushing  wounds, 
the  fii'st  on  account  of  the  ease  with  which  they  carry  infection  to  the 
membranes,  and  the  second  because  of  the  difficulty  which  they  offer 
to  cleanliness.  Penetrating  wounds  of  the  eyeball,  with  or  without 
cyclitis,  are  very  prone  to  excite  meningitis.  A  sticking  example  of 
this  kind  under  personal  observation  was  that  of  a  man  who  in  a  street 
brawl  had  the  ferrule  of  an  umbrella  pushed  into  his  eye.  He  was 
taken  to  the  liospital  and  the  eye  treated  in  the  most  approved  way 
surgically,  and,  save  for  some  appearances  of  alcoholic  delirium,  the 
patient  made  satisfactory  progress.  Yet  three  weeks  later  a  chill 
ushered  in  uncontrollable  headache,  which  was  soon  followed  by 
most  severe  meningeal  manifestations,  to  which  the  patient  succumbed 
during  the  second  week.  At  the  autopsy  the  inner  wall  of  the  orbit 
was  uninjured,  but  the  parietal  and  visceral  pia  over  the  convexity  of 
the  corresponding  hemisphere  was  the  seat  of  a  purulent  exudate, 
which  was  prolonged  through  the  tela  choroidea  into  the  lateral  ven- 
tricles. It  is,  we  believe,  entirely  within  the  bounds  of  truth  to  say 
that  in  every  case  of  traumatic  meningitis  that  comes  to  autopsy  there 
will  be  found  some  bacterial  organism  to  explain  the  occurrence  of  the 
disease. 

Under  the  second  category  are  included  those  cases  that  develop 
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from  and  in  connmition  witli  pyogeDic  disease  of  adjaceDt  structures 
jmd  oirities,  such  as  the  mastoid  and  inidtUe  ear,  the  cavities  of  the 
nose  and  antrum  of  Higbmore,  the  sxihenoidal  aud  etbmuidal  Binuses, 
and  the  ftinnses  of  the  frontal  bone,  the  cells  of  the  ethmoid  and  the 
apbenoiilal  foesa,  septic  difiaaae  of  the  orbit  or  it^  cuntt^nts,  acute  in- 
iammatory  conditions  of  the  bones  of  the  sknlh  such  as  osteomyelitis 
(a  rery  rare  condition),  and  seiitie  diseaseH  tif  tho  CHJvt*rings  and  stnic- 
tare  of  the  cephalic  extremity*  Of  tbe  latter  may  be  mentioned,  in 
the  Older  of  their  imiKjrtanee,  ery8ij)eIatou8  inflammation  of  the 
deefily  seated  straetures  at  the  junction  of  the  ja\\  h,  tiie  skidl,  and 
tbe  neck,  anthrax,  carbuncle,  furuncle,  snpimrative  parotiditis,  puru- 
lent Inthimmation  of  the  tonsil  tBeck),  angina  Lndovici,  and,  in  short, 
any  condition  excited  in  the  soft  or  hard  parts  by  a  specific  liacterium. 
Of  the  causes  included  in  the  second  category"  those  attriljutable  to 
tbe  mastoid  process  and  ear,  particularly  the  midiUe  ear,  are  mtist 
important.  A  purulent  otitis  metlia  tbat  has  exListed  withimt  special 
sjmploms,  with  jieriods  of  exacerlvation  and  apparent  intermissions, 
(or  many  years,  may  suddenly  under  some  undiscoverable  influence 
^^1  HI*  an  attack  of  meningitis  with  or  without  infective  thrombosis 
■I  a  sinus,  preferably  the  sigmoid ;  or  the  affection  of  the  pia  may 
foUoir  Imrrowing  of  the  purulent  matter  wbicli  leads  to  rupture  of 
die  legmen  tympani,  and  he  a^acK'iated  with  extradural  abscess  just 
cww  the  tegmen.  Lefitomeuingitis  may  follow  operation  on  the  mid- 
dle ear  auch  as  for  the  removal  of  polyiHiid  masses  from  tlie  tyni- 
panio  earity,  particularly  if  the  removal  be  attempted  through  the 
external  ear,  for  it  is  next  to  impossible  to  render  completely  aseptic 
th*^  tympanic  cavity  and  antrum,  even  when  the  latter  have  ljt*en  ap- 
pnmchfMl  from  liehind  the  ear.  It  may  develop  apparently  directly 
bom  SQch  gnmulation  masses  themselves. 

When  an  attack  of  meningitis  is  traceable  to  purulent  otitis  media. 
there  ia  almost  always  a  history  of  cessation  of  the  aural  discharge 
for  some  days  previous  to  the  meningeal  symptoms,  the  same  as  in 
ahaoa»s  of  the  brain  traceable  to  a  similar  cause.  The  mode  of  infec- 
tion in  these  cases  is  most  fre<iuently  by  means  of  an  infective  sinus 
Ibromboais,  but  in  some  cases,  as  when  the  [>etrous  bone  is  itself  the 
leal  of  extensive  pathogenic  process,  the  infective  inflammation  p/isses 
along  tbe  sheaths  of  the  seventh  and  eighth  nerves.  Next  in  causa- 
ttfa  impofianee  to  disease  of  the  middle  ear  and  to  pyogenic  process 
in  tbe  petrous  portion,  come  mastoiditis,  fiiniucle  and  carbuncle,  and 
dioeaaoo  of  the  external  ear. 

Leptomeningitis  may  result  directly  from  phlegmonous  inflamma- 
tkm  of  tlie  ne^e,  the  veins  of  the  nasal  canty  being  the  pathway  of 
aa  they  are  in  those  cases  in  which  the  inflammation  of  the 
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pia  fnllowH  operation  ou  the  ntise  for  the  removal  of  polyjii  (Quiuliiii) 
autl  for  the  cure  of  hy^jertroiiliic  rhiuitis  (Wa^^iier).     When  iovolvi 
ment  of  tlm  jjui  followB  imriileiit  diHease  of  the  ethmoid  cells  the  i 
fectiou  occurs  tlirough  the  lamina  cribrosa.     IiifectioD  of  the  »i>b 
noidal  fossa  in  most  frefiuently  complicated  by  thrombosis  of 
caveruouH  .siiiurf,  but  next  lu  frequency  is  a  bfisul  meningitis  whic] 
eventually  extcmlH  to  the  convexities;  in  these  cases  it  is  prolml 
that  the  infection  sometimes  takes  place  through  the  Ixm©  dipl 
Purulent  disease  of  the  frontal  sinuses  predisposes  to  brain  at 
much  more  than  to  meningitis ;  in  fact,  the  latter  is  an  extremely 
cora  plication. 

Orbital  abscess,  cyclitis,  porulout  inflammations  of  all  kinds  have 
been  folhiweil  by  meningitis,  ef>mplieated  or  not  liy  brain  abscoBs. 

Under  the  third  heading,  the  infectious,  there  are  included  all  of 
the  infectious  diseases,  and  especially  those  that  have  been  proven  to 
be  ilepf^ndeut  upon  a  8j)C»cific  organism.  These,  named  in  the  order 
of  their  importance  as  causes  of  meningitis,  are  |)neumonia,  typhoid 
fever,  cholera,  dysentery,  intiuen/Ji,  remittent  fever,  and  gonorrha^a. 
Meningitis  tjccurs  se^pientially  to  scarlatina,  to  measles,  to  variola, 
to  varioloid,  and  to  varicella,  but  :n  these  cbbcb  it  is  probable  Uiat 
most,  if  not  all,  have  been  preceded  by  an  otitis  media  purulentn,  tlie 
direct  eonaefpieDce  of  the  acute  disease,  or  are  ass*XMated  with  [)neu- 
monia. 

Ghika,  Sabrazes,  Mills,  Comibas,  Neumann  and  SchalTer,  Bozzolo, 
and  many  others  have  brought  forward  positive  evidence  of  the  all 
important  influence  of  the  pneumococeus  in  causing  meningitis. 

As  we  become  more  familiar  witlx  the  diploctx^cus  pneumoniie 
recognize  how  widely  dis^tributed  throughout  the  body  it  oftentim 
is.  Its  presence  in  the  meninges  was  shown  soon  after  iia  isolation 
by  Fraukel,  Foi,  Bordoni-Uffreduzzi,  Weicliselbanm,  Ortmann,  and 
others,  but  it  was,  as  Guinon  has  show^n,  the  striking  pai>er  of  Net- 
ter  that  first  drew  attention  to  the  etiohjgical  signiticauce  of  thefle 
findings.  In  each  succeetling  year  during  the  pfist  decade  contribu- 
tions liave  appeared  which  demonstrate  the  extremely  imiK>rtant  place 
which  this  bacterium  has  in  producing  meningitis.  This  coccus  ij* 
found  in  the  meninges  with  such  frecpiency  relative  U^  th<^  lungs,  th 
Foa  litis  proposed  to  distinguish  it  according  to  its  principal  Uxmli 
as  the  pneumococeus  and  the  meningococcus.  Its  presence  in 
meninges  gives  rise  to  an  exudative  inflammation  whose  product  majr 
be  predominantly  aerofibrinouB,  seropurulent,  or  fibriut>punilent,  and 
this  most  often  witliout  simultaneous  disease  due  to  the  ooccue  ia 
other  parts  of  the  Ix^dy,  such  as  pneumonia,  inflammation  of  the 
endocardium,  etc.    The  avenues  of  entrance  for  the  oooci  are  ia  ftU 
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^bability,  for  ttJi^*SKQat  proportion  of  cases,  the  nose  aud  mouth, 

;  iiic%t  frecjuently  tbrtjugh  the  m axillary  aud  tympanic  ca\'itie8 

^  cribriform  labyrinth  to  the  meninges  by  way  of  their  vascu- 

tmr  and  lymphoid  intercranial  commuiiicatiouB.     Hnbbeuet  believes 

Ithal  the  cocci  from  a  focus  of  pneumonia  may  pass  through  the 

llooee  oonneetive  tissue  of  the  mediastinum  l^etweeu  the  a'Hopliagus, 

]  tfa0  oerrical  vertebraB,  the  tnichea,  and  the  carotid,  and  so  to  the  pia. 

I  Cultures  of  the  cocci  made  from  the  meningeal  exudate  injected  within 

I  the  cranium  of  animals  causes  meningitis  of  a  purulent  character,  as 

[  urill  also  cultures  of  the  pneumo<HX'cus  taiken  from  the  lungs. 

Meningitis  due  to  this  bacterium  may  occur  independently  of 
'  pneumonia,  or  it  may  precede,  occui*  coincidently  with,  or  follow  it. 
In  pneumonia,  and,  in  short,  in  any  other  disease  due  to  the  diplo- 

•  coccus  pneumonia^  of  Weiehselbanm,  the  cocci  are  widely  distributed 
throughout  the  body,  and  it  depends  upon  the  resistance  of  such  in* 
dindual  ]mrt8  as  are  known  to  be  prone  to  infection  whether  or  not 
tbej  will  edcai>e. 

That  leptomeningitis  sometimes  fiecui-s  with  and  following  typhoid 

is  a  fact  borne  out  by  statistics;   but  that  this  association  is  an 

ttcireiDely  uncommon  one  is  shown  by  the  results  of  two  thousand 

antrtpt^ie^  from  the  Munich  Pathological  Institute,  in  which  it  was 

found  only  eleven  times. 

In  the  exudate  of  cases  of  meningitis  there  have  been  found  not 
oo^v  tlie  bacillus  coli  communis  but  the  Bi>ecitic  bacillus  of  typhoid 
fever,  the  latter  without  the  presence  of  intestinal  lesion.     In  two 
ms^m  recently  rei>oi^*d  by  Tietine,  one  of  ac'ute  serous  lejitomeningitis, 
tlio  xnicroscoije  revealed  the  presence  of  typhoid  bacilli  in  the  pia, 
atid  cultures  showed  them  also.     In  the  second  case,  in  which  the  ex- 
udate was  purulent,  a  similar  condition  was  found,  and  inoculation  of 
asiinab  with  the  cultures  gave  rise  to  a  aeropmnilont  nieniugitis ;  so 
that  it  would  seem  probable  that  the  typhoid  bacillus  may  exercise  an 
injarious  effect  on  other  parts  of  the  body  than  the  solitary  glands  of 
tha  amall  intestines,  and  that  affection  of  the  latter  is  not  absolutely 
after  systemic  infection. 
In  a  certain  numl^er  of  cases  of  tyi>hoid  fever  there  are  meningeal 
aymptoms,  in  which  after  death  there  are  found  no  pathological  con- 
ditiuEii^  of  the  meninges  to  account  for  them.     These  caaea  are  reidly 
|ilad  of  spurious  meningitis  or  pseudomeningitis, 
A  atudy  of  the  mortuary  list  of  the  great  cities  in  this  country 
during  and  after  the  epidemics  of  influenza  which  prevailed  here  witli 
verity  in  1891,  and  to  a  lesser  extent  in  18^J3  and  1894,  showed 
increase  in  the  number  of  deaths  attributed  to  meningitis. 
Otnically  the  sui>erim position  of  meningeail  irritation  symxitoms  dur- 
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ing  an  attack  of  iuilueuza  has  frecjuently  Ijeen  Doticed;  so  frequentlj, 
ii)  fact,  thai  by  some  it  has  \yeen  thought  fitting  to  refer  to  a  zueuin- 
goal  f<  trill  of  influeDza.  As  we  shall  point  out  later  in  discussing 
aymptomj?,  the  types  of  meningitis  supposedly  due  to  influenza  are  of 
the  mildest  kind,  and  are  rarely,  if  ever,  fat*U;  therefoi*e  no  serious 
attempt  has  l>eeu  made  to  discover  the  barcillus,  even  in  caH»^s  urt^ 
dueed  artificially  in  animals* 

In  addition  to  the.se  tliere  are  other  cases  of  meningitis  which  are 
produced  by  the  two  pyogenic  organismB,  strept<K'oci*i  and  staphyl<>- 
cocci.  Just  as  in  a  certain  proi)ortion  of  the  cases  of  pneumonia  the 
only  organisms  to  lie  found  are  the  two  cocci  junt  meutioned,  so  it  is 
in  leptomeningitis.  It  is  through  the  direct  liction  of  these  oooci 
that  leptomeningitis  arises  in  such  conditions  as  ulcenitive  eudoear- 
diti^*,  in  general  septic  ct^nditituis  such  ns  pueri>eral  fte[)ticiemia,  etc*, 
as  well  im  in  localized  septic  conditions  such  as  purulent  otitis  meilia. 

That  leptomeningitis  of  an  acute  purulent  character  may  b©  due 
to  the  gnutjcoeeus,  would  seem  to  be  proven.  Stenon  has  publishcnl 
a  case  which  was  apparently  due  to  the  gonococcus.  Other  cases 
attributed  to  this  cause  have  been  mentioneil  by  Hayem  and  Par- 
men  tier,  Stanley,  Gull,  ChavTier,  Teissier,  etc.  The  liability  of  this 
coccus  to  i>roduce  peritonitis,  monoarthritis,  and  polyarthritis  is  well 
known,  and  from  analogy  it  would  seem  that  meningitis  might  be 
due  to  it. 

Epidemic  cerebrospinal  meningitis  has  been  in  the  past,  and  is 
yet  by  many,  considered  a  disease  apart  from  acute  leptomeuiugiiis, 
and  insomuch  as  it  is  caased  by  a  specific  organism,  and  has  a  cliiii* 
cal  history  and  course  characteristic  of  infectious  diseases,  it  deserves 
to  be*  It  is  yet  no  whit  the  less  a  form  of  meningitis,  just  the  same 
as  any  atlier  form  of  coccal  meningitis  is.  In  epidemic  le{)tomenin- 
gitis  bjicteriological  investigation  has  shown  that  this  disease  is  de- 
liendent  ujion  constant  bacterial  factors,  and  that  certain  bacteria  are 
present  with  a1>solute  consbmcy,  possibly  one  for  the  spora^lic,  an- 
other for  the  epidetnic,  form.  The  disease  is  api^arently  becoming 
more  prevalent,  but  this  may  be  due  to  its  more  common  reeognition 
and  differentiation.  Within  a  few  years  epidemics  have  prevailed  in 
tbis  country,  ami  very  careful  study  of  the  disease  has  l)©en  made  by 
J.  Lewis  Smith,  and  by  Flexner  and  Barker,  who  carefully  and  scien- 
tifically studied  the  epidemic  in  Lonaconing,  Md.;  and  although  no 
genuine  epidemic  hiis  recent]}^  occurred  in  Europe,  small  epidemica 
have  been  reported  by  Monk,  in  Shroi)shire;  by  Lemoine,  as  it  ckv 
curred  in  two  companies  of  French  artillery;  and  by  WoUf  who  re- 
ptirted  one  hundretl  and  thirty-two  cases  which  occurrtHl  in  six 
years    in    the   JEiamburg   Hospitid.     The  investigations    made    bj 
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*6k  and  Bordoni-Uffrednzzi  of  the  Turin  epidemic  in  1885  and 
,886,  and  by  Leichteniiteni  of  the  Cologne  epidemic,  have  been  of 
ifoportance  in  placing  this  disease  in  its  proper  etiological 
pry- 

rat  as  pneomonia  may  prevail  epidemically.  Just  as  it  may  seem 
jeftTM  to  have  certain  centres  or  foci  of  occurrence,  so  may  epi- 
damie  meningitis.  Like  other  infectious  diseases,  its  place  in  the 
noftuary  lists  of  great  cities  is  never  vacant,  and  like  them  it  is  liable, 
ooeasiomdly,  t<>  devastate  sections  of  the  country  under  the  influence 
of  oerfaun  antihygienic  conditions,  pai'ticularly  those  of  defective 
aamtalioti  and  water-supply.  In  a  general  way,  the  etiologic^il  con- 
that  are  true  for  acute  punilent  leptomeui ileitis  are  true  as 
tor  the  epidemic  form,  except  that  in  the  latter  children  fall 
casx  nctims  to  the  ilisease. 

Tlit^  iMtthway  of  infection  in  the  great  majority  of  caaee  of  epi- 
demic meningitis  is  through  the  nasal  and  buccal  cavities,  as  well  as 
thr4>ngli  the  lymph  system.  The  real  excitant  of  the  epidemic  form 
of  Ike  disease  is  a  coccus,  WeichHelhauni  described  it  iu  1887  under 
fiifiiiiime  of  diplococcus  intracellularis  meningitiilis.  By  many  bac- 
teriolQigiBtB  it  is  considered  a  variety  of  the  pneumococcus,  by  others 
ID  otsanism  quite  different.  One  of  the  most  recent  investigators, 
Jaoger,  has  prolmbly  settled  the  question.  He  believea  that  tlie  di{>- 
loooecQS  intracellularis  is  not  identical  with  the  diphicoccus  pneu- 
lUB  of  Fraenkel-Weiehselbaum,  l>ut  that  the  former  is  the  cause  of 
Uie  eaaee  that  occur  epidemically  and  the  latter  of  spormlic  ciisea. 
Tbe  diplococcoB  intracellularis  which  he  proposes  to  ca.ll  the  tetra- 
tocctm  iBtraoellularis  is  constant  in  the  nasal  secretions  and  is  i)oa- 
•ened  of  the  property  of  retaining  its  virulence  for  a  long  time  in  a 
dried  state. 
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Patholoot  and  Bacteriology, 


tbe  present  state  of  our  knowledge  of  inflammation  of  the  me- 
[  it  is  necessary  to  admit  and  daecribe  a  meningitis  in  which  the 
palbolagieal  proiluct  is  predominantly  a  serous  or  serofibrinous  exu- 
date with  a  few  leucx>cytes  and  occtisionally  a  pus  corpusclo.  These 
sometimes  constitute  examples  of  acute  hydrocephalus.  The 
pia,  ppwiisposed  to  diseases  from  inherent  or  accpiired  causes,  be- 
comes inflamed  by  the  action  of  non-pyogenic  organisms,  wliich  cause 
a  simple  exuchUion  that  is  poured  out  on  the  surface  of  the  visceral 
ptm  and  collects  in  the  intermeningeal  or  subarachnoid  space.  The 
leciimQlation  of  this  exudation  may  cause  so-called  external  hydro- 
oephslits.     This  accumuhition  of  tluid  in  the  subarachnoid  space 
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disturbs  the  recipnical  pressure  relationahiiJ  axistiug  between  the 
extraveutiicular  and  intruventricular  s|)ace8,  mid  nn  aceumulatioD  of 
fluid  with  aceouipauviug  distentiDii  of  the  ventricles,  acute  hydrooeph- 
alus»  is  the  couseciueuce.  This  collectioD  of  extraventricuhir  and  in- 
traventricular Ivmph  exercises  a  malign  influence  on  the  convolutions, 
and  if  it  be  not  of  short  duration  leaves  a  i)erraanent  impress  in  the 
shape  of  tlisordered  functions.  These  conditions  are  considered  in 
greater  detail  under  hydroeephaliis. 

In  acute  leptomeningitis  of  the  customary  form^that  is,  the  form 
in  which  pus  in  greater  or  lesser  quantities  is  one  of  the  pathological 
lirodu^ts — the  extent  of  the  lesion,  cirenmscril>ed  or  diffuse,  depends 
upon  the  cause  and  the  intensity  of  the  disease, 

lu  those  instances  in  which  the  involvement  of  the  meningeB  htm 
been  seCdndMry  to  adjact^iit  loealized  purulent  UkH,  as  otitis  miMlia 
punilenta,  orbital  i»hlegnion,  and  tlie  like,  or  in  which  the  infective 
process  has  followed  injury  to  the  cranial  Ixjnes,  the  intensity  of  the 
inflammation  and  consequent  collection  of  pathologic^il  products  will 
be  considerably  localized,  generally  on  the  lateral  or  vertical  surffioe 
of  one  hemisphere*  The  fact  that  acute  leptomeningitis  extends  orer; 
the  entire  surface  of  the  central  neiTous  system,  and  by  means  of  the 
tela  choroidea  into  the  interior  as  well,  with  great  rapidity,  is  oft**n 
impressed  on  one  at  the  autopsy  of  these  cases. 

The  exudation  in  the  purulent  forms  of  acute  leptomeningitis 
varies  in  its  physical  eharacteristics  according  to  the  bacterium  which 
cansee  it.  Often  the  exudation  is  principally  serous  in  which  large 
amounts  of  pus  corpuscles  and  IeuccK»ytes,  with  a  small  quantity  of 
flaky  matter  and  tibrin,  are  found.  As  the  inflammatory  process  is 
[fredominantl}'  in  the  parietiU  pia^  and  secondarily  in  the  Tiaceral. 
the  serous  fluid  naturally  distends  the  iutermeningeal  space,  while 
exudation  e»f  lenc<»c\ytes  occurs  into  the  i>erivascular  spaces  and  along 
tlie  coats  of  the  blood-vessels.  The  transformation  of  the  latter  into 
pus  which  ensheaths  the  vessels  and  sinks  into  and  fills  up  the  fis- 
sures, gives  a  striking  appearance  when  the  dura  is  oix^netl.  If  the 
leptfjmeningitis  is  diffuse  and  involves  the  base  of  the  brain,  the 
tire  spinal  axis  may  be  ensheathed  in  a  sempurulent  exudate  extend 
ing  even  to  the  bottom  of  the  spinal  c4inaL  At  such  places  as  the 
junction  of  the  oblongata  and  the  cerebellum,  where  the  bridging  of 
tlie  parietal  pia  forms  the  oblnngata-t^erebellum  cistern,  the  collection 
of  seropurulent  exudate  and  the  consequent  matting  together  of  the 
bltxxVvessels  and  nerves  at  the  base  of  the  brain  are  the  greiiteat. 
The  coahi  of  the  l*lotHl- vessels  are  infiltrated  and  studded  with  lea- 
ct)cytes,  and  the  veins  are  often  plugged  with  cojigula.  The  seropur- 
ulent exudation  and  iufiltratiun  are  not  coniined  to  the  iutrameiiingeftl 
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Ptpaoe  and  meshea  of  the  pia,  but  by  means  of  the  pitrulent  iufiltrated 
tab  cUoroidea  jmiss  through  the  sul]>staDee  of  the  brain  into  the  ven- 
tridfiB,  and  the  consecjuence  is  that  the  choroid  plexiiB  is  found  to  be 
twoUeo  aad  covered  with  pus  and  seropurident  exudate,  the  contents 
the  ventriclefl  ai-e  increased,  flocculent,  and  turbid,  and  the  epen- 
lynm  has  a  dull,  scaly  api>earanee. 

The  common  pathological  accompaniments  of  acute  purulent  lepto- 
Qgitis  are  changes  in  the  dura  and  in  the  cortex  of  the  brain »     On 
noval  of  the  calvarium,  the  veins  of  the  diploe  are  congested,  the 
enoiia  aintisee  are  distended,  and  the  blood-vessels  l)etween  the  layers 
'  the  dura  are  congested,  the  seat  of  [lassive  hyperfemia  and  disteu- 
li\Tien  the  dura  is  incised  and  stripped  back  there  are  often- 
nee  seen  small  areas  of  pachymeningitis  interna.     The  parietjxl 
i\er  of  the  pia,  robl^ed  somewhat  of  its  glistening  appearance,  is  still 
BX>arent  and  allows  the  congested,  distended  vessels  of  the  visceral 
^and  the  greenish-yellow  pumlent  and  senjimnilent  exudate  which 
is  eoUected  into  i»atche«  or  diffuse,  tilling  up  the  fissures  and  tumefy- 
ing the  vessels  and  pia,  to  shine  through. 

The  changes  in  the  brain,  in  the  gray  matter  of  the  cortex,  very 
rarely  in  the  white,  are  directly  in  proportitju  t<i  the  intensity  of  the 
uifijimmation  and  the  duration  and  severity  ol  the  exudate.     It  is 
Hetdily  understiHwl  why  such  changes  occur  if  it  be  kept  in  mind  that 
ptoloogtttions  from  the  adventitial  sheaths  of  blood-vessels  encapsu- 
late each  cell,  thus  giWng  it  a  fmri vascular  cai^sule.     The  l>mph 
Spaces  tluit  are  thus  formed  are  continuous  with  the  pial  space.     It 
is  pri>bable  that  in  every  case  of  infective  origin  some  change  takes 
place  in  the  cortex.     Until  lately  these  have  not  been  recognized  be- 
mmm  of  inadequate  methcxls  of  staining,  a  i)rwedure  which  is  abso- 
ately  ne<^e8Siiry  to  enable  ns  to  detect  the  changes.     The  Nissl  metliod 
employing  methyl  blue,  which  stains  the  ganglion  cells  and  their 
|>rolougations  and  reveals  the  condition  of  the  vessels  as  well  as  that 
llular  proliferations,  is  nearly  an  ideal  one  for  the  purpose. 
of  meningitis  on  which  I  recently  made  an  aut^ipsy  I  was 
ibte  to  make  out  most  distinct  changes  in  the  cortical  blood-vessels 
^^^Kthe  cells  of  the  small  and  targe  pyramids  by  the  use  of  this 
^^PRlodp     Tlie  ctianges  in  the  cortical  tissue,  which  are  meiliated 
^fcrincijially  by  the  extension  of  inflammation  along  the  pial  sheaths 
^■^Bie  veins*  or  by  direct  extension  of  inflammation  following  on  ail- 
^^Btbo  of  the  pia  to  the  coi-tex,  are  minute  extravasations  in  the  peri- 
fimcqlar  sheaths  and  distention  of  the  perivascular  spaces  and  sub- 
•equaiit  encroachment    upon  the  nerve  celli*.     These  may  be  very 
and,  dei)ending  upon  them  and  their  severity,  will  be  the 
wliich  can  be  detectA^  in  the  ganglion  cell.     The  blood-veft- 
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sela  themaelvea  are  overfilled  and  tortuous,  and  infiltration  of  the 
Willis  und  ihe  surroundiuK  tis.sue  is  Htrikiij^*ly  luaiufest* 

Those  condifioDfl  iii  the  I'Lirtex  are  aoiiietimes  evident  to  the  naked 
eye,  but  there  are  frequeutly  wli^^ht  pimctjite  spots  to  be  seen  in  tie 
coi^tex,  which  in  crmnection  with  hyiieriemia  of  the  vetisels  and  the 
tumef miction  of  the  brain  tisnue  give  an  easily  recugnizalile  apjiear- 
liuce,  M  eiioditioii  whitli  if  it  w^re  a  little  farther  advanced  would 
deserve  the  name  red  sof telling,  ftucli  as  is  deserib*>d  in  the  article  ou 
diseai^BH  of  the  brtiin  under  hemorrhagic  encephalitis  and  absceos  at 
the  brain. 

In  rare  instances  the  changes  in  the  brain  tissue  go  on  to  the  for- 
mation of  ab»ceH!4,  esi>ecially  w^ien  the  meningitis  is  secondary  to 
trauma,  to  disease  of  the  middle  ear,  or  to  sinus  thrombosis,  Wlien  tl 
does,  the  pumlent  condition  in  the  brain  is  a  very  diffuse  one  and  th 
symj^toms  of  abscess  may  lie  obscured.  Bacteriological  examinatit^n 
of  the  meninges  and  of  the  exudate  after  deatli,  and  sometimes  of  the 
exudate  obtained  hy  means  of  lumbar  puncture  of  the  subarachnoid 
space,  reveals  the  presence  of  specific  organisms.  As  we  have  pointeti 
out,  some  of  these  are  f*)ond  with  such  constancy  that  they  are  now 
considered  provocative  of  the  disease. 

The  most  Commonly  found  organism  is  the  micrococcus  pneumoniie 
crouposjc,  the  diplococcus  imeumonije  of  Weicliselbaura  and  Fraenkel^ 
a  spherical,  oval,  or  lancet-shaiietl  cell,  generally  seen  in  double  eooci 
or  in  a  Hpheric^iUy  shaped  chain,  very  mrely  in  spreadout  colonies. 
Some  of  these  dij>lococci  are  naked,  while  others  are  covered  with  a 
gelatinous  eapsnle;  but  covered  or  uncovered  alike,  they  stain  with 
fuchsin  and  gentian  violet  dissolved  in  aniline  w^ater,  and  those  stain 
with  the  latter  when  treated  with  a  S(jlution  of  itxline  and  alcohol 
do  not  i>art  with  the  stain.  Cultures  of  them  are  made  on  tb^ 
ordinary  media,  except  gelatin,  with  great  readiness,  at  a  temperature 
varying  from  22^  to  39''  C.  Although  the  activity  of  this  diploooe- 
cus,  the  diplococcus  lanceolatus  or  meningococcus,  does  not  caum 
a  really  typical  inflammatory  exudation,  the  exudate  attending  men- 
ingitis caused  by  this  bacterium  is  somewhat  characteristic.  It  is  of 
a  cream-yellow  ccdor,  very  rarely  greenish  or  tinged  with  blood,  of  a 
viscid,  slightly  tena<"ious  consistence,  with  a  tendency  to  smear.  The 
degree  of  punilence  may  vary  from  serofibrinous  exudate  with  a  snfldl 
nnml>er  of  pus  corpuscles  detectible  only  with  the  microscope,  through 
fibrinopurulent  to  a  clear  purulent.  It  occui-s  in  the  meshes  and  on 
the  surface  of  the  pia,  on  the  surface  of  the  brain  and  in  tlie  sulci, 
particularly  at  the  base.  In  25  cases  of  suppurative  meningitis  umler 
(H^rsoual  observation  analyzed  by  Netter,  there  were  found  in  18  the 
pneumococcus,  in  4  the  streptoooccns  pyogenes,  in  2  the  intracellular 
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|)loooeoQS  of  Weichselbaum,  in  1  the  typhoid  bacillus,  in  another 
le  poeumocooctis  of  Weicbselbaum,  and  in  another  certain  unknown 
illi.  In  45  caBCS  frt:>m  the  literature  there  were  found,  in  27  the 
neumococcus,  in  6  the  streptococcus,  and  in  10  the  intracellular  ba- 
ns of  Weichselbaum. 

iblv  this  bacillus  and  certainly  the  diplococcus  iutraceUnlaris 
bacteria  that  are  responsible  for  the  form  of  lejitomeniugitis 
described  as  epidemic  cerebrospinal  meningitis.  In  these  crises  the 
imnilent  exudaie  is  found  with  a  corresjKjnding  degree  of  severity  in 
Ibfi  pia  of  the  cord,  particuhirly  in  its  cervical  ptJi-tion,  extending  often 
to  the  Cauda  ec^uina  and  being  most  severe  on  the  posterior  surface- 
It  cannot  be  said  p<jsitively  until  the  bacteriology  of  influenza  is 
known  whetlier  the  specific  organism  of  that  tlisease  causes  the  men- 
tis which  sometimea  ac'companies  influenzji  or  whether  the  latter  is 
to  the  bacteria  which  we  have  been  deHcribing.  The  tyj^e  of  in- 
II  ill  which  cerelmispinal  symptoms  are  the  predominating  ones 
very  closely  the  mild  form  of  epidemic  cerebrospinfd  men- 
atid  it  is  more  than  proba!»Ie  that  they  are  caused  by  similar 
It  is  so  very  infre^piently*  however,  that  the  influenzal 
rm  of  meningitis  tei-minates  ftitally,  it  being,  as  has  before  l>een 
the  mildest  of  all  forms,  that  we  cannot  speak  dogmatically  on 
fxiint.  It  is  not  imprabable  that  many  of  the  cases  of  inHuenza 
hicli  develop  ** meningeal**  symptoms,  such  as  those  described  by 
iticke,  are  cases  of  meningitis  serosa,  a  pathological  condition 
whirli  I  prefer  to  call  pseudomeningitis. 

The  next  most  common  bacterium  w  hich  is  found  in  the  exudation 
ptomeningitis  is  the  streptococcus.  It  is  found  with  and  apart 
the  dij>l<3coccu8  pneumonia^  it  admits  of  ready  cultivation,  and 
ulated  into  the  meninges  of  animals  it  produces  a  purulent 
ation.  In  a  few  instances  it  has  been  asstx'iated  in  the  exudate 
with  the  ImciUus  coli  communis  and  the  staphylococcus,  but  these 
latter  two,  as  well  as  the  gonococciis,  %vhich  has  Ij^een  found  bv  some 
HQltmrH,  IiAve  not  l)een  f<»und  alnne  in  the  exudate,  and  the  part  they 
play  in  producing  the  inflammation  is  not  established  with  any  degree 
certainty. 

A  number  of  bacilli  of  meningitis  have  been  described,  some  of 
it  has  l^^en  thought  by  their  discoverers,  of  sufKciently  specific 
characters  to  be  called  the  Imcillus  of  meningitis.  We  have  already 
laaiilioiied  tliat  F<.A  gave  this  designation  to  the  tliplococcus  of  pneu- 
numia  when  it  is  present  in  the  meninges.  The  coccus  described  by 
Wdcfaaelbaum,  the  diplococcus  intraeellularis  meningitidis,  has  al- 
ready been  considered  in  its  relationship  to  epidemic  oerel)ro8pinal 
Wo  have  spoken  of  the  bacillus  which  was  isolated  by 
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t  and  Scbaeflfer,  whicL  tliey  thouglit  might  be  the  baciUoB  i 
Itis  aod  whii'h  had  verj  HtrikiiiK  reHembhiuces  to  the  bacilln^ 
at  Bberth,  but  like  the  discoveriea  of  othom  their  tiudiiigg  have  ua 
\mtm  corrobo  rated. 

The  kiud  of  bacillus  that  most  often  causes  ininilent  ineuiug^it 
Uttt  io  the  tutjercle  bacillus,  is  the  bacillus  of  typhoid  fe\er, 
baeiilus  of  Eljerth.     The  first  of  such  cases  to  lie  reported  were, 
has  already  been  meutioDed,  those  of  Roux  and  of  Adeuot;  but  in 
both  of  these  cases  there  was  some  d^nibt  alxnit  the  identity  of  the 
bacillus  described  with  the  typhoid  bacillus.     The  findings  bv  Kamea 
and  of  Honl  put  the  naattiT  lyeyond  cavih     8ine^  their  c-ontributiot 
eases  in  which  the  typhoid  bacillus  has  l)een  found  in  the  meniugiP 
exudate  have  beeu  reported  by  Hintj^e,  Fernet,  Mousi  and  Carbot 
Stiihlen,  Tietine,  and  others. 

The  next  most  conrmon  bacillus  is  the  bacillus  coU  eommuiUB. 
This  has  been  found  in  the  exudate  by  Howard,  Biggs,  Sesti^e  and 
Ga>^ttin  and  others,  and  very  recently  l»y  Scherer, 

The  bacillus  pyocyaneus  has  als*)  been  claimed  as  the  causative 
agency  by  Kossel  and  by  Pesina  and  HonL 

Of  the  pleomori)hic  bacteria  that  have  been  found  in  the  exudat 
of  meningitis  we  can  here  mention  the  cladothrix  asteroidet*  of  E| 
pinger,  and  the  actinomyces  described  by  Moosbrugger,  by  Hon 
and  by  Lezine. 

Epidefnic  Ceitbrospinal  Mening^iik. 

Epidemic  cerebrot*pinal  meningitis  is  an  acute  infectious  dis 
It  is,  however,  a  form  of  genuine  meningitis,  and  as  such  mentioB  < 
it  must  be  made  here.  The  various  organisms  which  have  In 
claimed  t*>  be  the  real  cause  of  this  form  of  meningitis  have  Ix 
descril)ed  above.  Here  I  desire  to  express  the  belief  that  epidei 
cerebrospinal  meningitis  is  due  to  the  presence  in  the  c^rebroepi 
meninges  of  the  diplococeus  intrac^llularis  of  Weiehselbaum,  or,  aa 
Jaeger  i)roi>oses  to  call  it,  tetracoccus  intracellularis,  and  which  i^^ 
fretpieutly  referred  to  aa  the  meningococcus  intraeelhdans  to  <liffed^| 
entiate  it  from  other  micro-organisms  found  in  meningitis,  esiieciallj 
the  ]meumococcus.  The  infection  is  probably  mediated  throu^^h 
lymph  spaces,  the  corporeal  source  of  the  infection  being  the  mnc 
membrane  of  the  nose  and  the  mouth.  I  am  not  unmindful  that  the 
has  l>een  a  considerable  ammmt  of  evidence  brought  forward  to  pro^ 
tliat  the  pneumococ^cus  is  the  or^ranism  wliich  produces  thin  dis- 
ease, and  that  Ormerod  teaches  that  the  pneumococcus  is  the  in'n 
qua  mm  of  its  occurrence.  After  careful  sifting  and  weighing  of  i 
real  evidence  at  hand  the  conclusion  is  forced  u|K)n  me  that  wl 
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ipinal  meningitis  prevails  epidemically  the  diplocoocus  in- 
tncelliilnris  will  be  fniind  in  the  purulent  exuckte,  and  that  cultures 
inocalable  to  susceptible  animals  can  be  made  from  this  exudate. 
When  the  disease  ^icnirs  sporadically,  I  !>elieve  further  that  the  dip- 
loeocctts  intracellularis  is  not  present^  but  one  of  the  common  cocci 
i>f  imnilent  meningitis,  and  osiK^ciall y  the  pneumococcus,  is  present. 
Xaturall J  the  iliplococcus  of  pneumonia  is  found  in  cases  of  epidemic 
oeiebn09pinal  meningitis,  and  it  unquestionably  has  been  demon- 
atoated  bj  several  bacteriologists ;  but  these  bacteria  are  commonly 
foimd  In  oaaes  of  purulent  meningitis,  not  epidemic,  in  which  the 
intracellular  diplococci  are  absent.  It  must  also  be  said  that  in 
iniuiT  of  the  contributions  to  the  bacteriology  of  meningitis  accurate 
discrimination  has  not  l>een  made  between  ordinary  cerebr(>si>inal 
inemngitis  and  the  epidemic  form.  It  seems  to  me  imi>ossible  for 
Mny  on©  to  study  the  bacterifjlogieal  literature  that  has  grown  up  about 
llie  various  forms  of  purulent  meningitis  during  the  laat  quarter  of 
Iho  present  century,  and  i>articularly  the  controversy  of  some  Italian 
iBviestigatars,  without  coming  to  this  conclusion.  The  pron  and  cottg 
of  the  question  are  discussed  in  another  connection,  Imt  attention 
most  be  called  here  to  the  strictly  scientific  confirmatory  evidence 
that  has  recently  l>een  contributed  to  the  support  of  the  above  con- 
tentioD  by  Heubner,  who  tappe*l  the  subarachnoid  space  in  the  lum- 
bar region,  and  from  the  fluid  thus  obtaiufd  made  cultures  of  the 
memngoeoccus  intracellularis  with  ^bich  susceptible  animals  were  in* 
ocnlated. 

Epidemic  cerebrospinal  meningitis  has  a  particular  interest  for 
American  physicians  insomuch  as  the  disease  has  prevailed  more  ex- 
lenaively  in  this  country  than  in  any  other  part  of  the  civilized  world. 
Treatisee  on  epidemiology  and  works  such  as  Hirsch  on  the  geo- 
graphical and  historiciil  jiathology  of  this  disease  describe  three  very 
distinct  epidemics  occurring  in  this  country  and  in  Europe,  The  first 
of  which  we  have  accurate  description  extended  over  the  entire  first 
quarter  of  the  nineteenth  century,  with  temporal  intermissions  of  one 
or  mora  years,  and  geographically  spread  over  the  New  England 
Slates  and  those  of  the  IVIiddle  Atlantic  sealKjard,  reaching  inland  as 
far  apparently  as  any  considerable  civilization  had  progressed.  Then 
for  alKitit  fifteen  years  there  was  a  cessation  of  ac^tivity,  and  the  dis- 
next  broke  out  in  the  West  and  South  in  about  1840.  Limited 
billies  occurred  off  and  on  until  184/].  Tlit^  tliird  great  epidemic 
in  thin  country  started  ten  years  later,  reached  its  height  during  the 
Civil  War»  and  did  not  subside  until  ten  years  after  the  war  was  at 
an  end.  In  this  epidemic  the  geograpliical  distribution  was  verv  ir- 
ngnlar,  the  disease  prevailing  at  one  time  in  New  York,  at  another 
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ill  the  Carolinas,  aud  again  iu  Philadelphia.     A  study  of  the  raedio 
history  of  tlie  War  of  the  Rebellion  does  not  throw  much  light  on 
the  disease  in  referenoe  to  its  prevalence  under  certain  condition)*,^ 
the  most  valuable  sources  of  information  iu  tliie  country  being  the 
writings  of  Stille  and  Smith. 

During  the  last  decade  of  the  present  century  the  disease  haa  ex*| 
isted  in  this  country  almost  continuously,  but  very  rarely  prevailii 
to  such  an  extent  as  to  call  any  considerable  attention  to  it.     Tli! 
epidemic  of  most  importance  of  recent  date  is  the  one  of  L^juacMtuingp^ 
Md.j  in  1893,  which  w^as  studied  by  Flexner  and  Barker.     During  thi 
severe  epidemic  of  influenza  in  1H\H  many  of  the  deaths  attributed 
influenza  were  thought  by  some  to  l>e  really  due  to  this  disease. 

Clinically  the  disease  occurs  in  very  many  forms,  l)ut  usually  twc 
distinct  tyi>es,  the  mild  aud  the  severe,  are  described.     And  although 
a  recitaticm  of  the  symjitoms  of  these  two  varieties  may  l>e  made  to  in- 
clude all  the  manifestations  of  every  form  of  the  disease,  it  is  neces- 
sary to  say  iu  the  lieginning  that  no  two  cases  dui*ing  an  epidemiofl 
wiU  Ije  counterparts.     Some  cases  run  an  abtirtive  course,  othem  an^ 
intermittent  and  irregulai"  one,  but  they  all  have  certain  distinct  8yra^>- 
toms  in  common.     Fre<]UPiitl>'  the   severe  or   foudroyant  form 
common  at  the  l>egiuning  of  an  epidemic,  aud  the  mild  or  abortive 
type  towards  the  end* 

The  syrajitoms  which  characterize  the  severe  form  are  the  sudden 
onset  of  the  irriUition  sym[*toms  &nd  their  great  severity,  w^liich  ma^ 
or  may  not  be  i>receded  by  a  profound  chill.  A  feeling  of  depressioB 
and  portent^>us  dread  may  be  present  for  a  time  l>efore  the  cliill, 
then  follow  a  sharp  rise  of  tem|)erature,  intense  and  agonizing  head- 
ache and  backache,  associated  with  rigidity  of  the  neck  and  l>iick, 
ahme  or  with  such  universal  t*niic  condition  as  to  jiroduc^  the  most 
violent  opiwthotonos  or  jileurosthotonos,  palsies  of  some  of  the  ocular 
muscles,  violent  delirium,  rapidly  deei^ening  coma,  and  deaths  whicli 
may  occur  tefore  the  end  of  the  second  day. 

In  the  less  nolcnt  and  usual  form,  the  victim  after  a  day  or  two  i 
malaise,  indisposition,  and  chilly  feelings,  l>egins  to  complain  of  dii 
ziness,  vc^rtigo,  hypersensitivenenH  t<»  liglit,  noise,  and  all  forms 
mental  excitjition,  ass<iciated  with  a  feeling  of  increasing  depressioi 
The  pain  in  tlie  head  and  neck  becomes  more  severe,  of  a  boring,  ii 
ttilerable  character,  and  radiates  to  the  luml)ar  region.     As  tlie  verfcigc 
^ increases,  lujcontro liable  vomiting,  the  act  of  which  gives  no  relief, 
Ills  to  the  patient *8  suffering.     Fref|uently  the  patient^  before  de 
Urium  obscures  the  intelligence,  complains  piteously  of  pain  whel 
any  part  of  the  body  ih  touched  or  when  he  is  moved.     The  tei 
perature  ranges  from  IW  to  1(W  F.,  the  latter  degree  being 


il^iied,  (or  it  is  Dot  a  disease  of  Ixi^'h  k>niperatiire,  nor  doen  tlie 
tmiieniitire  range  bear  a  enDHtiint  relationBlii(>  to  tlie  severity  uf  the 
Tlie  x>u]se  is  accelerated,  of  smail  volume,  and  often  during 
the  paroxysms  of  imiu,  even  in  the  beginuiug  of  the  disease,  is  irreg- 
ular*    Rigidity  of  the  neck  and  s]>asmudic  contractures  of  a  liujb  or 
ol  tlie  domain  of  a  craniid  motor  nerve  are  common  early  synip- 
The  skin  is  almost  always  the  seat  of  some  eruption,  which 
its  appearance  even  on  the  first  days  of  the  disease.     This  may 
oanatBl  of  simple  erytliematous  or  urticarial  eruiition,  but  some  form 
i      of  hetpes,  particularly  of  the  lips,  or  that  oocuiTing  symmetrically  on 
I      Uie  extremities^  is  the  most  common  emption.     The  cutaneous  mani- 
ffsfaiiians,  like  many  of  the  other  symptoms,  vary  with  the  e^jidemie; 
in  dome  epidemics  they  are  the  nile,  in  others  the  exception.     The 
^Hfaeqil6Q€y  of  occurrence  of  i>etechial  eruption  in  this  disease  led  some 
^H||  the  older  writers  to  refer  to  it  as  **  spotted  fever,"  an  unfortunate 
^Pttid  useleBS  deeignation. 

The  sphinctem  ai-e  involved  very  early  in  the  course  of  the  disease, 

and  incontinence  of  m-ine  in  the  l»egieniiig  is  quickly  followed  by 

retention,  a  condition  which  should  l-*e  attended  to  with  the  catlieter. 

ilien  the  stiige  of  coma  sets  in,  the  symptt^ms  do  not  differ  from 

of  ordinary  severe  leptomeningitis, 

the  mild  or  tlie  flr>-called  aboiiive  type  the  sympt(>m8  may  be 
ild  from  the  Ijeginning  or  they  may  set  in  with  considerable  severity, 
tbsii  begin  to  mitigate  Ijefore  the  delirium  has  become  very  jiro- 
Only  in  very  exceptional  iuHtances  has  recovery  followetl 
in  a  case  that  has  gone  on  to  coma.     Towards  the  end  of  an  eiiideraio 
tiiere  are  always  a  number  of  ciises  in  which  symptoms  of  dejiression 
sad  slight  meningeal  irritation  only  are  present,  such  as  vertigo, 
beadjRdte,  pain  and  soreness  in  the  bjick,  hyperft^stliesia,  and  somno- 
kne;,  just  as  mild  cases  occur  at  the  wane  of  almost  auy  other  ein- 
daanie.     These  are  by  some  considereil  as  very  mild  cases  of  the  dis- 
and  by  t>thers  as  forms  of  i>seudomemngitis,  due  perhaps  to 
toxic  sul)«tauce  which  causes  a  serous  exudate,  but  not  to  the 
us  intracellidaria,  the  essential  causation  of  the  genuine  ejii- 
c  form.     It  woidd  seem  prnbal>le»  however,  that  they  are  due  to 
same  organisms,  but  occurring  under  conditions  which  have  de- 
prived tbem  of  virulency. 

An  impresaivQ  fact  that  we  have  lea.raed  from  recent  epidemics  in 
liltfl  eomitrT  is  tliat  the  occurrence  of  epidemic  cerebrospinal  menin- 
gitti  ia  goremed  by  the  same  features,  if  we  may  not  say  the  same 
1a«»,  as  ar©  all  other  epidemics  and  that  a  better  knowledge  of  epi- 
dMniolog;}*  will  eventuall  v  eradicate  the  disease,  as  it  has  nearly  era- 
dkated  typhus  fever  and  made  influenza  less  terrible. 
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lu  many  of  the  less  severe  forms  of  epidemic  cerebrospinal  men- 
ingitis, life  is  spared,  but  at  the  expense  of  some  frightful  deformity, 
such  as  paralvBis  of  a  limb  or  of  one  side,  of  blindness,  deafness  or 
rantism,  of  imbecility,  etc.  lu  other  cases  a  chronic  process  of  in- 
flammation of  the  imniiuges  or  hydrocephalus  is  left  behind,  which 
eventually  becomas  the  contributitig  cause  or  the  direct  cause  of  deatli* 
III  64  cases  that  cx>nvalesced  after  a  Heidelberg  epidemic^  Mcxis  found 
deaf-mutinm  in  38,  al»Holute  deafuefts  in  20,  partial  deafness  in  1,  and 
a  staggeriu^;  gait  in  32,  In  the  Louaconiug  epidemic  Randolph  found 
that  four-iifthB  of  the  cases  showed  some  intraocular  change,  the 
most  common  heiug  congestion  of  the  retinal  veins  and  optic  discs, 
and  not  rarely  ojitic  atrophy. 

The  contlition  of  the  Isloml  has  l>een  carefully  studied  by  Flexner 
and  Barker  and  liy  Eieder.     The  former  found  an  increase  of  a 
mononuclear  round  cells,  lymphot*ytes ;   leucocytosis,  the  leuc«x?T 
showing  oftentimes  striting  vacuolation ;  and  large  epithelioid  eel 
with  vesicular  nuclei  and  some  round  celLs. 

The  general  symptoms  and  accompaniments  of  epidemic  cerebro- 
spinal meningitis  are  similar  to  those  of  other  acute  infectious  diseases. 
The  lips,  teeth,  and  bucciil  mucous  membrane  are  ctivered  with  Hordes, 
the  tongue  is  coated,  the  breath  is  often  extremely  foul,  and  c»eca^ioual* 
ly  there  are  profuse  dysenteric  stools,  although  constipation  is  the  rule 
The  spleen  is  generally  enlarged,  the  urine  is  very  scanty,  high-colo: 
and  may  contain  albumin  and  blood.  Tlie  most  common  coexisti: 
condition,  one  often  seen  in  profound  septic  states,  is  a  peri 
intra-articular  effusion  in  the  joints  of  the  extremities,  particularl; 
the  knee  and  the  ellxiw.  It  has  l>een  noted  by  Flexner  and  Barkei 
that  the  meningeal  symptoms  seemed  to  be  favorably  influenced  by 
the  advent  of  joint  complications. 

In  addition  to  the  cas*^  from  which  leptomeningitis  must  be 
differentiated,  and  which  will  be  considered  under  differential  diag* 
nosis,  it  should  lie  Ixime  in  mind  that  the  condition  which  is  liaVile  to 
be  confounded  with  this  disease,  and  from  which  in  some  instance^ 
it  cannot  be  separated  without  a  bacteriological  and  histological 
amination,  is  anterior  poliomyelitis,  a  disease  which  no  one  will  do 
at  this  day  is  of  infectious  origin  and  sometimes  prevails  epide 
cally.  It  was  a  ilistinction  between  these  two  diseases  which 
found  so  difficult  to  establish  in  the  lieginning  of  the  epidemic  which 
prevailed  in  Kutland,  Vt.,  and  vicinity,  in  the  si)ring  and  summ 
of  1804,  and  which  has  l>een  reported  by  Caverly.  The  same  is 
be  said  of  the  epidemic  in  St<x»kholm  which  was  reported  by  M« 
If  it  lie  borne  in  mind  that  hoadjiehe,  delirium,  and  subsequi 
ooma  are  the  distinguishing  features  of  meningitis,  and  thai  althi 
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plbere  tn&j  be  pain,  and  that  of  great  inteusity,  in  the  acute  epidemio 
form  of  anterior  poliomyelitis,  it  never  assumes  the  features  of  that 
dis^me,  nor  does  the  paralysis  of  the  former  comjiare  either  in  time 
and  mtensity  with  that  of  the  latter. 

E"  Memngiiis  of  tJm  Neiv-Born  and  of  (he  Aged, 

The  first  form  of  meningitis  was  seen  more  frequently  V>efnre  the 
ys  of  afieptic  midwifery,  and  is  now,  like  tetanus  neonatorum,  a 
Citndition  to  which  it  is  allied  genetically,  very  rare.  The  souiee  of 
iofectiou  in  these  cases  was  probably  through  the  umbilious,  although 
other  avenues  cannot  lie  denied.  The  disease  is  characterized  by  its 
apt  onset,  by  the  severity  of  tlie  convulsive  phenomena,  and  by 
earl}'  fatal  termination.  At  the  autc»ps>'  a  liemon^hagie,  sanio- 
E»arulent  inHammation  is  found.  Clinically  this  form  of  disease  is 
to  be  differentiated  from  the  cerebral  palsies  of  childhood, 
I  form  of  which  it  is  responsible. 
Nevertheleas  genuine  cases  of  cei^brospinal  meningitis  occur  dur- 
fing  the  first  weeks  of  life  which  are  in  all  respects  similar  to  i»unilent 
kfeptomeningitis  of  adults.  Kotch  has  rejiorted  a  case  occurring  in  an 
linfant  aix  days  old.  The  sympt^uns  were  convulsions,  fretiuently  re- 
pealed up  to  fifty  a  day,  and  an  abrupt  rise  of  temperature.  There 
wtA  no  retraction  of  the  head,  no  opiHthotonos,  no  ocular  symptoms — 
ID  short,  no  symptoms  except  the  two  just  mentioned.  Examination 
of  the  exudate  after  deatli  revealed  the  presence  of  the  diplococcus 
poeumoniie. 

Meningitis  of  senility  is  in  reality  an  infectious  process,  predis- 

poeed  to  by  impoverished  circulation  attendant  on  marasmus  of  old 

^ige.     It  is  of  very  rare  occurrence.     Clinically  it  is  characterized  by 

iriy  appearance  of  delirium  and  rapidly  occurring  coma,  which  have 

been  prece(1ed  by  prolonged  manifestations  of  meningeal  imtfi- 

D,  BUch  as  hea^lache,  stiflViess  of  the  neck,  and  vomiting,  although 

\  hitter  do  oc^ur.     It  invariably  leads  to  a  fatal  termination. 

false  MemngittH;  PseudcmiemfigiHs, 

JUrnifiytlU  Sct-osa. — This  is  a  form  of  meningeal  affection  which 

of  Imcterial  origin  and  not  associated  with  the  presence  of  l>ac- 

r*rui-     The  etiohigical  fjuHors  that  have  beeji  posited  are  injury  to  the 

bead,  pei»istent  mental  overstrain,  acute  and  chronic  alcoholism,  acute 

febrile  diflAftfiee,  pregnancy,  otitis  media,  influenza,  and  prolonged  ex- 

pomre  to  cold  and  wet.     It  is  not  a  true  inflammatory  process. 

Clinically  the  disease  does  not  develop  with  the  abruptness  and 
iOferity  of  ordinary  leptomeningitis^  nor  are  any  of  the  8ymi>toms 
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save  those  of  iacreaeed  mtracranial  pressure,  which  depends  upon 
the  increase  of  extra-  and  intraveDtricular  fluid,  so  intense*     The 
aymptoniH,  although  tliey  may  be  acute,  generaUy  develop  insidiously , 
and  particularly  if  the  disease  occurs  secondary  to  conditions  that 
produce  hydrttsmia.     Occasionally  it  develoi)S  after  such  injury  aft  a 
fall  from  a  chair,  a  blow  on  the  head,  and  the  like.     In  these 
the  symptoms,  consisting  of  headache,  rigidity  of  the  neck,  vonit 
ing,  irregularly  contracted  pupils,  come  on  soon  after  the  injury  ami 
are  followed  by  extreme  dilatation  of  the  jiupils  and  often  by  double 
optic  neuritis,  spasms,  delirium,  and  cx^ma  without  the  developmeni 
of  any  coDsidorable  aniouut  of  fever  (101°,  102' ),  or  the  fever  may  be 
entirely  absent.     After  the  r>ccurrence  of  thase  symptoms,  the  in- 
creasing  size  of  the  heatl,  if  the  disease  occurs  in  patients  before  thi 
fontanelles  have  closed  and  the  sutures  ossified,  or  signs  of  intra- 
cranial iiressure  if  after  this  period,  are  the  symptoms  which  follow 
these.     In  many  cases  this  sym]>tom  complex  develojis  with  one  of  th< 
acute  diseases,  such  as  ga-sh-fx^nteritia  or  tyi^hoid  fever,  and  th«-n  i 
l»ecoraes  alwjolutely  imi>oHBi1ile  without  puncture  of  the  subarachnoid 
space  in  the  lumbar  region,  or  of  a  ventricle  through  a  fontanelle,  to 
say  whether  the  Hymptoms  are  duo  to  a  Horous  meningitid  or  whether 
they  are  dependent  upon  true  leptomeningitis. 

Not  infreciuently,  after  the  affections  has  lasted  for  a  few  days, 
the  intensity  of  the  symiitomH  liegins  to  almte,  and  the  disease  goes  on 
to  recovery.  In  other  instjmces  the  clinical  picture  of  hydrocephalus 
develops,  which,  if  death  does  not  take  place  soon,  aasumes  a  chronia 
form. 

2.  AlcofmJic  pscndomenin^itw  (wet-brain)  is  a  condition  similar  to 
that  just  described,  and  consists  of  an  cedematous  state  of  the  pia  and 
brain  Hidiatance  found  in  j>atient8  wlio  liave  been  adtlicteil  to  the  ex- 
cessive u>se  of  alcohol,  and  who  die  from  the  effects  of  it.  It  may 
occur  with  coexisting  disease  in  other  parts  of  the  body  such  aa 
pneumonia^  complicatiwg  which  it  is  often  seen,  or  it  may  occur  alone. 
In  many  of  the  cases  of  wot-brain  that  come  to  autopsy  there  is  found 
a  trtie  imruleut  meningitis,  but  in  these  cases  the  infection  has  been 
snpi^nuhled  to  the  depraved  state  of  the  meninges  the  result  of  alco- 
hol The  sources  of  such  suf»eradded  infection,  simple  or  mixed, 
quite  the  same  as  in  the  ordinary  purulent  form- 

The  syrai»toms  of  alcoholic  pseudomeningitis  are  thcjse  of  serous^ 
meningitis  phis  those  of  alcoholism,  acute  or  chronic,  with  their 
well-known  symptoms  of  physical  unrest  and  psychical  excit*Uion,  and 
Bul)se<inent  depression,  followed  by  ever-deepening  coma.  Infection 
with  the  pyogenic  organism  is  attended  with  an  exm^erlmtion  of  symp- 
toms and  the  development  of  those  of  purulent  meningitis;  but  tlieee 
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aie  so  masked  by  the  ei3sliroudiug  symptoms  of  alcoholism  that, 
itii  the  exception  of  the  stiffness  of  the  neck,  they  do  not  become 
ppftient^     The  form  of  wet-bralu  which  sometimes  is  seen  complicate 
;an  attack  of  aeut^^  multiple  neuritis,  and  which  goes  on  to  a  fatal 
ion,  I  have  seen  attended  with  such  a  high  degree  of  pyrexia 
103^-107^)  for  two  weeks*   duratiouj  unresponsive  to  all   forms   of 
Eitip^^resisr  save  tlie  Brandt  method  of  tubbing;  yet  on  autoj)8y  the 
merely  showed  stasis,  no  croupous  pneumonia,  while  the  in- 
crranial  findings  were  cedema  of  the  meninges  and  cort^^x.     Cases 
?of  **  wet-brain*'  are  said  to  be  invariably  fatal.     Yet  in  one  case,  in 
vhich  the  coma  and  unconsciousness  extended  over  a  period  of  several 
^d»ya  (nearly  tliree  weeks)^  and  in  which  the  diagnosis  seemed  to  be 
the  patient  recovered. 


Diagnosis,  Localizing  Duonosis,  and  DrFFERENTiAL  Duonosis, 

The  diagnosis  of  acute  leptomeningitis,  it  matters  not  what  the 
pakhological  product  is,  is  not  such  an  e^wy  matter  as  might  l>e  iu- 
faned  from  reading  an  account  of  the  attentling  symptoms.  When 
the  symptoms  are  considered  in  connection  with  the  causntirm  of  the 
■tiafk,  particularly  the  manner  of  tlieir  development  after  such  causa- 
tioQ,  aod  when  the  headache,  vomiting,  ouchal  rigidity,  and  hypera?s- 
Ibeaia  of  the  entire  nervous  system  develop,  these  symptoms  having 
H^fae  chmiacteristics  which  have  been  mentioned,  the  diagnn^is  is  at 
^Htoee  suggested.  The  occurrence  of  locaUzed  muscular  tw  itching  and 
^Kdii8o16  contracture,  such  as  strabismus,  twitching  in  the  muscles  in* 
^^bertsted  by  the  seventh  nerve,  rapid  development  of  choked  disc  and 
opiio  oeuritis,  and  more  tlian  all,  paralytic  manifestations  devel<jping 
particuhirly  in  places  where  irritation  phenomena  were  manifested 
^HBariier,  aflsoctateil  with  progressively  deepening  coma,  withottt  other 
^HsicerlNitions  than  those  of  continual  inci-ease  and  without  remission, 
aiB  symptoms  of  the  greatest  suggestiveness  in  the  diagnosis  of  the 
Yet  even  these  are  not  absolutely  diagnostic  and  sometimes, 
further  aid  cannot  he  invoked,  only  a  probable  diagnosis  can  bo 


The  most  imjjortant  aid  in  contri bating  to  the  diagnosis  of  any 
form  of  meningitis,  after  a  cormideratiou  of  the  sym[»toms  and  their 
Br  of  development,  is  the  procedure  known  as  lumbar  jiuncture 
f  the  subarachnoid  space — a  procedure  whose  feasihility  and  utility 
aft  bean  shown  particularly  by  Quincke,  of  Kiel,  and  the  imports 
of  which  in  facilitating  the  diagnosis  has  been  insisted  upon  by 
rJchiheim  and  Jacoby,  This  proceilnre  is  based  upon  a  knowdedge 
of  lbs  fact  that  the  subarachnoid  sx>aces  of  the  brain  and  spinal  cord 
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are  in  direct  comnmnicatioiij  and  that  both  may  be  emptied  or  ii 
jected  at  the  inferior  end  of  this  6i>ace  in  the  lumbar  region* 
trifling  operation  conHists  in  passing  a  needle  into  this  space  bet 
tlie  thii*d  and  fourth,  or  between  tlie  fourtli  and  tilth  lumbar  vertel 
the  former  height  in  adults,  the  latter  in  children^  and  about  5  mc 
to  one  side  of  the  median  line.  Tlie  size  (if  the  needle  varies  ac^o 
ing  to  the  age  of  the  patient;  in  young chiUlren  a  needle  of  the  diai 
eter  of  a  hypodermic  needle  and  from  5  tu  G  cm,  in  length  answex 
the  purpose,  while  for  adults  the  needle  shouhl  l>e  at  legist  8  ce 
long  and  1  i  mm,  in  diameter.  The  mistake  m(jHt  fretjuently  made  il 
tirnt  attempts  at  utilization  of  this  procedure  is  that  the  needle  ia  nc 
carried  to  a  sufficient  dejith,  A  needle  with  a  stylet  i^i  to  l>e  pr 
ferredj  partieidarly  in  adults.  It  seems  to  he  the  unanimous  opinic 
of  those  who  have  employed  this  method  that  an  aspirator  should  uoi 
be  used.  This  operation  is  most  easily  |)erfonned  in  children  when 
the  patient  lies  on  the  aMomeu  across  the  kuf^s  of  the  nurse,  the 
l)m?k  being  thus  forcibly  convexed  in  the  liunbar  region.  In  adults 
the  patient  sht>idd  lie  an  tlie  side  if  it  is  thought  best  to  employ  an 
auiesthetic,  and  this  is  oft^^^n  advisable,  or  in  the  sitting  posture  with 
the  sjjinal  column  flexed  on  the  |>elvis  if  narcosis  ia  considered  un- 
necessary. As  soon  as  the  needle  enters  the  subarachnoid  s()ace  the 
fluid  begins  to  flow,  unless  the  lumen  has  become  occluded  by  a  pieoe^ 
of  tissue  or  by  coagulak^d  lilood.  Microscopical  and  Imcteriohjigic 
examination  of  the  withdrawn  fluid,  although  it  be  only  a  few  drof 
U^  show  whether  it  Ije  normal  eerebrf")si>inal  fluid  or  altered  in  it 
chemical  composition  to  suggest  the  presence  of  tumor,  or  change 
in  its  physic4il  characters  by  the  presence  of  specific  organisms,  sue! 
as  the  dipltTctxjcus  pneumonife,  the  diplocix'cus  intnicellularis,  tubei 
cle  bacilli,  streptococci,  staphylocci,  or  any  other  specific  organisni^j 
is  of  paramount  imf)ortance  in  making  the  diagnosis  and  the  differ 
ential  diagnosis.  Oulturas  may  then  be  maile,  and  from  these  i^ua 
ceptible  animals  may  be  ino<»ulated.  In  this  way  Heubner  has 
cently  been  alJe  to  difl'erentiate  the  epidemic  form  from  simple 
purulent  lepttvinoningitis. 

Normally  the  cerebrospinal  fluid  contains  a  mere  trace  of  albumin 
which  cjin  be  detected  only  by  use  of  the  most  delicate  testa.  In 
acule  inflammah:jry  comlitions  the  amoimt  of  albumin  which  it  con- 
tains IS  considerable — one  to  two  per  cent.  If  such  an  amount  of  aU 
bumin  be  found,  t^ven  without  the  presence  of  specific  organisms,  and 
with  the  symptoms  of  acute  leptomeningitis,  the  diagnosis  of  the  hil« 
ter  condition  is  reasonably  certain.  But  if  pyogenic  organisms  hej 
found  the  diagn«>sis  is  absolute.  If  tliere  l>e  found  tubercle  bacilli^| 
the  nature  of  the  meningeal  inflammation  is  settled  beyond  a  doabi; 
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wMle  if  Atreptococci  be  found,  the  purulent  cliaracter  of  the  meDingitia 
iflcerlain*  In  many  instauces  streptocoeei  are  not  revealed  even  when 
Uie  inflamniatioi]  is  purulent  in  character,  but  it  is  to  be  remarked 
lluU  Liehiheim  ha8  recently  detected  their  presence  in  two  eases  out 
of  three.  The  number  of  observei-s  who  have  corroborated  these 
findings  of  Liohtheim  is  already  very  gre^it,  and  the  procedure  has 
tjilcan  its  place  as  a  legitimate  diagnostic  method. 

Afti^r  the  diagnosis  of  meningitiB  has  been  made  it  becomes  a 
mattor  of  considerable  importance,  in  estimating  the  prognosis,  to 
ilett^ruiina  its  variety  and  the  location  of  it«  greatest  intensity.  If 
the  character  of  the  exudation  can  be  made  out,  this  will  of  itself  be 
of  flonia  servioe  in  contributing  t<i  a  hxudizing  diagnosis,  simple  pmni- 
kol  leplomemngitiB  and  meningitis  in  which  the  serous  element  pre- 
dominates^  are  commonly  primary  of  the  convexities  and  extend  to 
the  base  by  a  process  of  secondary  infection.  The  headache,  stiffness 
of  the  neck,  and  incessantness  of  the  vomiting  are  of  little  service  as 
poiJititig  to  the  seat  of  the  lesion,  although  it  is  probable  that  these 
aie  mare  distinct  and  intense  when  the  inflammation  is  primarily  of 
Ihii  convexities.  Of  equal  indefinitouess  are  motorial  irritation  sy  mi>- 
toma  mAuifested  in  the  extremities.  On  the  other  hand,  manifesta- 
tlCMia  of  motorial  irritation  in  the  territory  of  the  cranial  nerve«,  stra- 
Usmiia,  inei|uality  of  the  pu|)ils^  grimaces*  dilHeulty  of  artieiilntion 
atid  of  swallowing,  the  early  apijearance  of  bulbar  symptoms,  and 
istanse  oj»tic  neuritis  indicate  basal  exudation  of  great  severity. 

After  all  hiw*  Ijeen  said  of  the  diiignosis,  we  may  repeat  that  the 
most  important  factors  in  leading  up  to  it  are  the  detection  of  the 
tomoe  of  the  malady  by  an  examination  of  those  parts  of  the  Inidy 
whieh  have  been  shown  in  the  paragraphs  on  etiology  to  l»e  the  stai-t^ 
iilg-}joints  of  the  disease^  and  then  the  development  of  the  symptoms, 
afisociated  as  they  are  one  with  the  other.  Although  some  one 
symptom,  such  as  the  fever,  usually  considered  of  diagnostic  import- 
wace,  may  be  absent  or  of  slight  intensity,  the  association  of  the  other 
pjrniptoms,  and  their  development  in  a  progressive  manner,  are  the 
important  features  in  the  diagnosis. 

Clinically  it  is  important  to  consider  whether  leptomeningitis  be 
or  sec4^ndary,  for  this  is  of  value  as  regards  both  diagnosis 
losis. 

itis  is  said  to  be  primary,  although  due  to  the  pneumo- 

streptococcus,   etc.,  when   the  symptoms   of  meningitis  are 

[not  superimposed  upon  the  clinical  8ympt*»m  complex  of  some  other 

from  which  it  may  or  may  not  have  had  its  origin.     It  ia 

( said  to  Ije  primary  when  meningitis  develops  in  a  previously 

Jthy  individiml,  when  the  primary  manifestations  of  the  causa- 
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tive  factors^  are  in  the  meuinges,  or  in  pathways  directly  leading 
to  the  meiiiiigea,  such  a8  the  walk  of  a  wound.  In  all  other  comli- 
tions  the  inflamiufttory  process  is  snid  to  l>e  secondary;  such,  for  in- 
stance, when  the  disease  develDt>s  during  or  immediately  subseciueui 
to  an  attack  of  erysipelas,  pneTimonia,  typhoid  fever,  etc.,  or  when  it 
is  the  con8eciuouc43  of  otitis  media  interna,  disease  of  the  cavities  and 
natural  passages  of  the  skull,  or  of  infective  emboli  having  their  origin 
in  distant  paiis  of  the  body.  It  will  at  once  be  seen  that  secon^lary 
meningitis  is  by  far  the  more  common,  and  onaocoutit  of  the  depraved 
state  of  the  system  which  the  anterior  disease  causes,  the  outi^orue  of 
this  form  is  more  unfavorable.  The  diagnosis  of  the  former,  the 
jirimary  form,  is  estalilished  with  greater  ease  than  is  that  of  any 
secondary  form  except  the  tiiberculons  whore  the  discovery  of  a  to- 
berculous  locus  enables  lis  to  determine  the  character  of  tlie  menin- 
gitis. The  necessity  of  establishing  this  differentiation  needs  no 
further  emi>hasis. 

Acute  leptomeningitis  of  serous  or  purulent  exudate  is  readily 
confounded  with  tul>orculous  leptomeniugitis,  with  ab»ce«8  of  the 
brain,  with  hysteria,  with  a  complex,  of  symptoms  occurring  in  acute 
diseases  in  which  there  are  some  meningeal  symptoms,  and  to  which 
the  name  pseiidomoDingitis  is  sometimes  given,  with  acute  hemor- 
rhagic encephalitis,  and  less  frequently  with  meningeal  hemorrhage 
and  tumor  of  the  brain. 

As  a  matter  of  tiwt  the  diagnosis  from  tuberculous  meningitis^  if  tu- 
bercle bacilli  are  not  found  in  the  oerebrospinal  fluid  obtained  by  means 
of  puncture  in  the  Inmbar  space,  or  if  tubercles  are  not  to  be  detected 
by  the  ophthalmoscojie  in  the  choroid,  can  never  be  positively  izuKle. 
The  teaching  that  it  can,  for  which  many  authors  are  responsible,  is 
in  the  highest  degree  misleading.  A  prolmble  differential  diiignosid 
can  be  made  by  considering  the  sources  of  infection,  the  age  at  which 
the  disease  develops,  the  coui-se  of  the  disease,  and  its  duration.  If 
the  symptoms  of  meningeal  infection  develop  in  a  patient  of  a  tender 
age;  if  the  development  be  preceded  by  obscure  and  non-meningeal 
premonitory  symptoms ;  if  the  onset  of  the  disease  is  so  insidious  thai 
it  is  difficult  to  fix  upon  the  exact  time  at  which  they  begin,  and  if  the 
symptoms  pursue  a  subacute  course,  with  certain  remissions  which 
prompt  a  hoi>o  that  the  patient  may  recover,  and  which  are  in  turn 
succeeded  by  exacerbations  in  which  all  the  symptoms  are  woree 
than  before,  the  disease  is  probably  of  the  tuberculous  form.  If  on  ex- 
amination of  the  body  a  source  of  tul>erculous  infection  can  be  found 
in  any  of  the  viscera  or  the  glands,  or  if  the  patient  has  previously 
suffered  from  any  tulv^rculous  manifestations,  suspicion  that  the  dis- 
ease is  of  the  latter  variety  should  be  entertained. 
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It  sliould  always  be  borne  in  mmd  that  following  a  tuberculous 
infection  of  the  meninges  there  is  often  a  s^^ptic  infection,  and  that 
Imter  in  the  disease  the  seeontlary  infeeti\e  proc*es8  may  be  super- 
added 8vmpt*'>matieally  to  the  former  and  ho  alter  the  eliuieal  fea- 
tures of  the  diseafie.  Lastly,  it  cannot  be  too  eraphatically  stated 
that  the  presence  of  tubercle  bacilli  in  the  withdrawn  cerebrospinal 
fluid  settles  the  diagnosis  beyond  perad venture. 

Abscess  of  the  brain  not  infimpiently  develops  from  causes  similar 
to  those  which  are  reapouaiblo  for  acute  leptomeningitis,  and  when 
l^ymptoniA  of  ccirtieal  involvement  are  well  mtirked  in  the  latter  dis- 
it  becomes  difficult  to  distinguiali  the  two,  particularly  as  brain 
is  often  asscK»iate<l  with  some  meningitis.  In  al)scess  of  the 
braiii  the  headache  in  the  W'ginning  is  more  localized  and  less  in- 
tense,  the  stiffness  of  the  neck  is  neither  so  pronounced  nor  bo  early 
of  development,  obstinate  constipation  and  retnii*tion  of  the  alxlomen 
BIB  not  common  aymptoms  i>{  the  disease,  and  the  occuiTence  of  some 
localized  paralysis  is  earlier  and  more  frequent  in  abscess.  By 
many  writers  who  use  the  English  language,  and  i particularly  by 
Maoewen^  there  is  descrilied  a  dissociatiou  between  the  pulse  rate 
and  tlie  degree  of  temi>erattire  in  brain  abscess,  a  slow,  full  pulse  as- 
sociated with  an  elevation  of  temi)erature  to  102''-105'  F.,  but  I  have 
nefer  been  able  to  verify  this.  Nevertheless  the  pulse  in  brain  ab- 
scess rarely  has  the  rapid,  tense,  incompressible  characters  of  men- 
ingitis nor  is  the  temiierature  so  uniformly  high.  It  is  particuhirly 
the  localizing  symptoms  in  brain  abscess  which  follow  manifestation 
of  purulent  infection  of  the  brain  secondary  to  trauma  or  cessation 
of  a  discharge  from  the  ear,  with  the  early  develoi>ment  of  oplic  neu- 
ritis, the  absence  of  any  organisms  in  the  cerebrospinal  fluid,  and  the 
presence  of  an  increased  amount  of  albumin,  that  will  lead  to  the 
diagnosis. 

The  simulation  of  leptomeningitis  by  hysteria  is  rare,  especially 
in  this  country.  Attention  has  been  called  to  it  by  several  European 
writers,  lately  by  BardaL  In  hysteria  the  individual  symptoms  of 
meningitis  may  be  present,  such  as  headache,  vomiting,  constipation, 
ferer,  delirium,  somnolence,  etc.,  and  convulsions  may  occur  imlivid* 
naUy  or  collectively,  but  in  every  instance  tlifferential  symptoms  of 
diagnostic  imxxDrt  will  l»e  present,  not  to  mention  the  history  or  evi- 
dences of  neuropathic  stigmata,  inversion  of  the  phosphates,  etc., 
that  can  be  elicited. 

This  and  other  forms  of  pseudomeningitis  are  more  apt  to  be  con- 
fonndeil  with  the  tuberculous  form,  and  they  will  therefore  be  con- 
ridered  more  extensively  under  the  latter. 

It  is  only  bitterly  that  the  symptom  complex  of  acute  non-suppu- 
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rative  eucephalitiH,  which  not  iufrequeiitly  goea  on  to  partial  or 
plete  re<?overy,  has  l>eeu  recoguized.  Oppenheim  has  Bbown  the 
reality  of  the  latter  and  his  observations  are  l>eing  corroborated  by 
many  observers.  This  disease  is  to  \ye  differentiated  from  leptomen 
ingitis  princiiially  by  the  absence  of  pronounced  meningeal  irritati" 
symptoms,  auch  as  intense  and  increasing  heatbiche,  stiffness  of 
neck,  etc.,  by  thti  predominance  of  focal  symptoms,  one  of  the  mi 
prominent  of  which  is  aphasia,  and  by  its  most  favorable  outcome, 

Occasionally  the  s^^inptoms  of  meningeal  hemorrhage  come  cmao 
acntely,  and  the  irritation  symptoms,  such  as  headache  and  etiffi 
of  the  neck,  are  so  manifest  that  they  are  mistaken  for  acute  loj 
meningitis.     The  aljsence  of  fever  (in  some  oaaea  of  meningeal  hemo 
rhage  the  temperature  is  subnormal),  the  presence  of  large  quantiti' 
of  blond  in  the  fluid  removed  by  lumbar  puncture,  and  the  history 
trauma  or  inherent  defect  in  the  vascular  system  of  the  patient, 
suggest  the  diagnosis* 

Occasionally  it  becomes  necessary  to  differentiate  acute  leptoi 
ningitis  from  all  those  conditions  in  which  headache,  delirium,  mo1 
irritation  symptoms,  and  later  coma  are  jjresent.  Such  conditioiis 
as  acute  delirium,  which  occasionally  ushers  in  acute  diseases  where 
the  infection  process  has  been  overw^helming,  delirium  tremens,  de- 
lirium gravis,  ursemia,  and  acute  x^tomaine  poisoning— in  each  of 
these  conilitions  the  differential  diagnosis  must  be  made  by  the  di 
covery  of  the  causes  on  ivhich  they  are  dependent,  or  by  the  isohitioi 
of  pathognomonic  symptoms  of  tlie  last-named  diseaees,  particular! 
tiikeu  in  connection  with  the  facts  that  none  of  the  latter  runs  a 
ually  progressive  course  w^ith  the  constant  characteristics  which 
havt^  mentioned  as  occurring  with  lepkimeningitis. 

Formerly  it  was  considered  necessary  to  give  the  most  ela 
tletiiils  of  the  differentiating  factors  between  typhus  fever  and 
demic  cei'ebrospinal  meningitis,  but  the   practical  disappearance 
the  former  disease  from  most  parts  of  the  civilized  world  obviates  the 
necessity  of  doing  so  to-day. 

It  is  between  the  two  forms  of  acute  meningitis,  the  acute  punileul 
and  the  acute  ex>idemic,  that  one  should  hasten  to  make  a  differ- 
ential diagnosis.  The  prevalence  of  the  latter  epidemically  will,  o£ 
course,  contribute  to  this  end.  Lumbar  puncture  may  be  utili: 
to  make  the  diagnosis.  If  the  fluid  w  ithdrawn  contains  the  cocci 
the  one  form  or  the  other,  and  if  cultures  made  from  it  produce 
respective  diseases  in  susceptible  animals,  the  diagnosis  of  the  vari' 
of  the  meningitis  will  be  made  and  the  prognosis  contributed  to,  for 
in  epidemic  cerebrospinal  meningitis  the  prognosis  is  immeasorablj 
better  than  in  the  simple  purulent  form. 
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The  progQOois  of  leptomeningitis  depends  very  largely  on  the 
cause  ol  the  attack,  and  on  the  tyiie  of  epidemic  if  the  tlisease  be  uf 
Ihe  latter  form.  In  every  inHtance  the  oiitt'ome  must  be  looked  upon 
•0  hazardous.  The  prognoBin  is  bej»t  in  the  easea  which  occur  in 
cbildreai  and  in  which  no  specific  cause  except  an  indifferent  trauma 
can  be  determined,  and  in  the  cases  foUomng  on  influenza  nncomx^li- 
Cftled  with  pneumonia.  Even  in  these  cases,  particularly  those  first 
meBtioned,  when  life  has  been  spared  there  remains  some  sequel  of 
Berious  import,  such  as  blindness  or  deafness.  I  have  seen  deaf- 
motism  develop  after  an  attack  of  meningitis  which  occurred  before 
ibfB  speech  faculties  had  become  fully  developed.  In  another  C4i8e  an 
aHaek  of  leptomeningitis  occurring  in  childhood  left  the  patient  so 
that  at  puberty  there  were  motorial  defects  which  presented  symp- 
toms very  similar  to  those  of  multiple  sclerosis*  It  is  probable  that 
moBt  of  the  cases  of  meningitis  that  end  id  recovery  are  either  of  the 
aerous  form  or  of  the  mild  form  of  epidemic  meningitis.  Cases  of 
the  purulent  form,  and  particularly  those  that  follow  on  wound  and 
focal  origin  of  infection,  that  is,  those  in  which  the  morbific  agents 
are  the  pneumocoecus  and  the  streptococcus,  ai*e  almost  always  fatal. 
When  these  cases  go  on  to  deep  coma,  and  when  there  are  associated 
with  the  coma  symptoms  indicating  profound  cerebral  compression, 
the  prognosis  is  of  the  worst. 

Mistaken  opinions  regarding  prognosis  are  most  often  the  result 
of  incorrec^t  diagnosis.  There  develops  with  some  acute  diseases  such 
as  rheumatism,  typhoid  fever,  pneumonia,  scarlet  fever,  etc.,  a  complex 
of  symptoms  very  closely  simulating  leptomeningitis ,  and  which  is 
mistaken  for  it.  It  is  the  failure  to  recognize  these  as  cases  of  false 
or  spurious  meningitis  that  must  account  for  errors  of  pmgnosis. 

The  prognosis  of  the  comraumeable  form  dei>ends  upon  the  epi- 
demic. It  is  worse  at  the  begioning  than  at  the  end  of  the  epidemic, 
worse  in  one  locality  than  in  aDother,  and  worse  one  year  than  another. 
In  the  mild  type  of  these  cases  the  death  rate  varies  from  fifteen  to 
thirty  per  cent.,  w^hile  in  the  severer  form  not  infrequently  the  death 
rate  becomes  higher  than  in  any  other  iufectious  disease,  except  some 
taOM  of  tuberculosis,  not  infrequently  reaching  eighty  or  ninety  per 
cent.  The  cases  of  sudden  and  severe  onset,  indicating  readiness  and 
ief?erity  of  infection  and  the  early  appearance  of  coma,  and  the  ap- 
peAmnce  of  bulbar  symptoms  sli  owing  the  severity  of  the  exudation, 
are  harbingers  of  early  deatlu  The  duration  af  the  epidemic  form 
of  the  disease  is  almost  as  variable  as  the  clinical  type.    Many  cases 
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at  the  begiimiiig  of  an  epidemic  succumb  witliiu  foriy-eighi  liotira, 
while  others,  particularly  of  the  lutonnitteDt  tjpe,  extend  over  several 
weeks  before  couvalesceiice  m  completed. 


Teeatment. 


^ 


^ 
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The  most  importiint  treatment  of  acute  leptomeningitis,  whether 
it  be  epidemic  or  not,  is  the  [preventive.     The  same  factors  that  are 
comUtcive  to  the  (xieiirreuce  i)f  crouiKJUs  pneumonia  favor  the  cxxmr^i 
rence  of  leptomeningitis,  and  the  measures  that  are  taken  for  t 
prevention  of  the  one  are  etiually  inimical  to  the  development  of  t 
other.     It  is  [jarticuhirly  at  times  when  tlie  mortuary  list  of  citi< 
or  the  experience  of  phyHiciiiiiH  in  the  country,  shows  that  the  oceu: 
rence  of  meningitis,  {meumouia,  and  influenza  is  more  common  th 
usual  that  measures  shtjuld  be  taken  t-o  keep  up  the  bodily  toae  and 
especially  that  excessive  fatigue  and  hygienic  ©rrons  l>e  avoided 

The  next  most  important  featm-e  in  the  ]ireventiou  of  uieuingiti 
is  the  early  discovery  and  vigorous  treatment  of  all  those  conditions, 
particularly  the  local  ones,  to  which  it  is  secondary* 

Early  diagnosis  is  an  extremely  imiiortant  factor  in  the  treatment 
of  the  iliseiise,  and  to  this  end  the  withdi^awal  of  fluid  from  the  lum- 
bar anu^hnoid  space  is  earnestly  advised— not  that  1  bt^lieve  that 
the  aspiration  of  fluid  from  the  subarachnoid  space  can  be  of  particu- 
lar service  in  ameliorating  the  disease.  If  the  diagnosis  c^tn  be  made 
early— and  particidarly  a  differentiating  diagnosis — then  the  di^^ease 
cjin  be  treated  in  a  rational  manner.  That  the  lumVutr  ]mncture 
may  some  day  lie  the  avenue  thrvjugh  which  medicaments  intended 
to  reduce  the  i>oteney  of  tlie  inflamnuitiou  or  destroy  it«  excitants 
can  be  intrmluced,  as  has  been  hinted  by  some,  seems  to  me  be- 
yond the  pale  of  j^ossibility.  When  the  diagnosis  has  l>een  made, 
or  wlien  the  presence  of  the  disease  is  strongly  stiBpecied,  the  fiatient 
should  be  placed  in  a  large,  well- ventilated,  dark,  ulisolutely  quiet 
room.  The  head  should  lie  shaved  and  it  with  the  neck  and  for< 
head  surrounded  with  ice-bags.  If  the  patient  is  robust,  and  pa; 
ticularly  if  the  meningitis  is  not  secondary  to  some  disease  thai 
exhausted  the  patient,  topical  venesection  by  wet-cupa  at  the  back 
the  neck  or  general  venesection  is  earnestly  reoommeudeti.  Tliese  . 
are  the  most  potent  measures  to  relieve  the  pain  next  to  the  hypo^B 
dermatic  atlministi^ation  of  morphine;  and  as  the  pain  most  be  miti-^H 
gated,  these  measures  are  preferable  to  the  latter  on  account  of  the 
influence  which  morphine  has  to  ineiBase  intracranial  congeetioo. 

Aside  from  these  measures  the  treatment  is  purely  symptomatic 
If  the  temperature  rises  and  remains  above  lOS"",  the  full  bath 
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of  twenty  minntee*  duration,  repeated  every  two  or  three  hours,  ia 
to  be  advisecl,  cold  applications  to  the  head  being  kept  up  xneanwliile. 
The  administration  of  large  quantities  of  iodide  of  potassium »  even 
up  to  an  ounce  a  day,  as  has  frequently  been  recommended  by 
writerSy  is  to  be  depFecated  as  being  at  variance  with  all  that  we  know 

,  conoeniing  the  action  of  that  drug  and  its  real  tlierapeutie  uses.    Bmall 

pdosee  of  the  bromide  of  [x^tassium  administered  simultaneously  with 
a  smaller  doee  of  the  iodide  salt,  fifteen  grains  of  the  first  and  from 
aeren  to  ten  of  tlie  latter,  has  sometimes  seemeil  to  me  to  be  of  service 
in  quieting  the  patient  and  in  mitigating  the  severity  of  the  motorial 
irritation  eymptoms* 

All  forms*  of  imtant  applications  to  the  back  of  the  neck,  the  occip- 
ital region,  and  the  mastoid  processes  are  earnestly  to  be  deplored. 
The  slight  amount  of  gocnl  which  they  might  possibly  do  would  l»e 
more  than  counteracted  by  the  iot-euHG  suffering  which  they,  iia  com- 
mon with  all  forms  of  stimulation,  cause  the  patient.  In  the  begin- 
iiing  endeavor  should  be  made  to  get  free  action  of  the  bowels,  and 
tliis  can  be  mt^st  speedily  dom-  by  the  atlministratit>n  of  drop  doses 

^of  croton  oil,  by  the  mouth  if  the  iotervals  between  the  acts  of  vomit- 

I  ing  permit,  otherwise  by  the  rectum. 

The  administration  of  sleep- producing  agents  in  the  beginning  of 
the  disease,  after  the  pain  has  Ix^en  somewhat  alleviated  by  lijcal  or 
general  blootUetting,  or  by  morphine,  can  do  no  harm,  and  is  often 
provocative  of  some  sleep  which  not  alone  mjikes  less  the  agony  of 
the  patient,  but  increases  his  resistance  to  the  disease. 

In  the  treatment  of  meningitis  serosa  Quincke  has  warmly  recom- 
mf'ndetl  the  adraiinstration  of  mercury,  internally  or  by  means  of 
inunctions,  carried  up  to  a  point  of  slight  mercuriaUzation,  especially 

[  in  scute  cases.  In  some  instances  the  use  of  salicylate  of  scRlium  in 
from  ten  to  twenty  grains  has  been  encouraging*  If  the 
iUs  be  secondary  and  directly  attributable  to  a  disease,  such 
as  otitis  media  purtdenta,  ery8ii>elaa,  or  disease  of  the  nose  or  its 
aeooanory  cavities  and  sinuses,  or  if  it  foUow  injury  and  wuund  infec- 
tion^  treatment  directed  to  these  conditions  cannot  be  adopted  t<x» 
early  or  with  too  muck  vigor,  and  always  with  the  end  in  view  to 
prevent  further  infection  and  to  allow  of  free  and  thorough  cleansing 
and  drainage.  In  treating  cases  of  lUcoholio  pseudomeningitis  it 
should  not  be  forgotten  that  the  disease  is  a  secondary  exudative 
condition  brought  about  directly  by  a  pathological  and  asthenic  con- 
dition of  the  circulation.  Therefore  measures  to  maintain  the  integ- 
rity of  the  circulation  should  be  adopted  early. 

In  cases  in  which  it  has  been  determiDed  by  lumbar  puncture  and 
the  ooQise  of  the  disease  that  the  leptomeningitis  is  a  purulent  one« 
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and  particularly  when  there  are  symptoms  of  any  looalizing  value, 
the  question  of  operation  must  come  up.  It  is  difficult  to  make  any 
general  statement  in  reference  to  these  cases  which  will  be  neither 
misconstrued  nor  misunderstood.  It  may,  however,  be  said  that  in 
cases  in  which  septic  infection  can  be  traced  directly  as  from  an  otitis 
media  purulenta,  an  infected  wound,  etc.,  the  skull  should  be  tre- 
phined as  near  the  point  of  infection  as  is  feasible,  and  the  greatest 
pains  should  be  taken  to  cleanse  and  remove  the  purulent  products, 
and  particularly  if  there  be  purulent  foci  which  are  causing  injury  by 
pressure.  The  rapidity  with  which  purulent  meningitis,  starting  at 
the  convexities  of  the  hemisphere,  extends  to  the  base  and  even  to 
the  cord,  should  be  borne  in  mind  in  estimating  the  benefit  to  be  de- 
rived from  such  an  operation.  It  must  also  be  borne  in  mind  that 
abscess  is  liable  to  follow  operation  undertaken  for  the  relief  of  such 
meningitis  and  likewise  septic  pneumonia;  but  a  sufficient  number  of 
recoveries  following  operation  have  been  recorded  to  make  the  pro- 
cedure justifiable. 

The  general  management  of  cases  of  meningitis  is  the  same,  it 
matters  not  what  the  pathological  form  may  be,  and  it  is  of  the  greatest 
importance  that  the  details  of  such  management  be  observed.  The 
pulse,  temperature,  and  bladder  should  be  carefully  watched,  and 
when  deviations  from  normal  which  predict  death  appear,  urgent 
measures  should  be  adopted  for  their  relief.  Frequently  the  proper 
use  of  digitalis,  of  the  cold  bath,  or  of  the  catheter  will  tide  the  patient 
over  some  critical  period  until  the  recuperative  power  gains  the  as- 
cendancy. The  possibility  of  bulbar  symptoms,  particularly  difficulty 
in  swallowing,  should  be  kept  in  mind,  and  proper  measures  taken  to 
prevent  or  relieve  them.  When  there  is  marked  dysphagia  resort 
should  be  had  to  nutrient  enemata.  More  is  to  be  gained  by  atten- 
tion to  the  patient's  rest  and  comfort  and  by  combating  symptoms 
as  they  arise  than  from  any  stereotyped  plan  of  treatment. 

Meningeal  Tuberculosis. 

Symptoms. 

The  symptoms  of  tuberculous  meningitis  group  themselves  under 
three  headings,  which  in  the  order  of  their  development  are  called  the 
symi)toms  of  the  prodromal  period,  of  the  stage  of  irritation  or  ex- 
citation, and  of  the  stage  of  depression  and  coma.  Between  the  pe- 
riod of  irritation  and  that  of  depression  there  is  an  interval  when  the 
symptoms  are  at  one  time  agjjjressive,  at  another  time  regressive.  To 
this  period  the  name  of  the  stage  of  oscillation  has  been  given. 
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le  prodromal  period  may  be  of  long  duration,  weeks  and  even 
aouiba*     Its  duratiou  depends  npon  the  severity  and  rapidity  of  in- 
ction  and  the  rewiBtance  oflfered  by  the  meninges,  that  is,  the  general 
»isiibility  of  the  patient*     Not  a  few  cases,  on  the  other  hand,  are 
lacking  the  prodromal   period,  the  onset  of  the  disease  having  all 
the  oli&racteristies  of  an  acute  infectiun,  \iz.,  sensations  of  frigidity 
cr  a  distinct  chilly  an  immediate  and  considejable  rise  of  temperatui^, 
and  unmistiikaWe  symptoms   of  meningeal  irritation.     Usually  the 
prodromal  symptoms  consist  oi  a  change  in  the  patient's  tlisposition 
^and  demeanor,  and  a  gradual  imx»airment  of  nutrition,  both  of  which 
leTelop  so  insidiously  that  they  are  scarcely  noticed  by  those  who 
>ntinual  association  with  the  patient  until  they  become  quite 
ace4.1  or  until  the  advent  of  the  seccmd  stage* 
In  young  children  the  prodromal  period  is  not  so  typical  as  in 
of  a  more  advanced  age,  but  patients  of  all  ages  whose  me- 
i  are  being  infected  with  tnljercle  bacilli  gradually  becDme  less 
forbearing  to  all  sorts  of  excitation  and  irritation.     They  are  intoler- 
ant of  light  and  of  noises  and  are  loath  to  make  any  sort  of  sustained 
inleUectaal  effort  such  as  is  required  in  si^eaking,  listening,  or  study. 
Their  disposition  changes  from  lively  and  cheerful  to  mor«»se  and 
desfxxndent.     Diversion  may  be  essayed  in  toys,  in  play,  in  bookSi 
10  surroundings;  they  interest  but  for  a  short  time  and  are  then  cast 
aside  (or  something  else,  aud  this  in  turn  for  another,  or  for  a  with- 
^^hHTsl  to  some  quiet,  dark  room,  or  to  bury  the  face  in  the  mother's 
H^^l    A  feeling  of  continual  uni-est.  of  inability  to  secure  contentment 
or  diversion  which  is  present  not  only  during  the  day  but  at  night, 
wlule  sleep  is  disturbed  and  robbed  of  its  salulirity  by  a  i>ersiHtence  of 
tiie  same  symptoms,  is  the  striking  feature  of  this  stage.     During  this 
period  the  appetite  is  capricious,  sometimes  fissociated  with  vomiting, 
^but  more  often  with   indigestion  and  symptoms  of   gastrointestinal 
^P irritation  which  are  frec^uently  referred  to  the  x>resence  of  worms  by 
roothers  and  nurses,  and  progressive  emaciation  is  the  consequence. 
The  tongue  is  generally  coated,  the  breath  is  foul  and  heavy,  and  the 
^bojpeb  are  constipated  and  irregular  in  action* 

^^Hp!he   nutrition  of   the  patient    becomes  gradually  impaired,  and 

^Tnw  is  shown  by  progressive  loss  of  weight  and  increasing  paleness. 

The  skin  becomes  translucent,  and  the  veins  which  are  seen  beneath 

il  with  exaggerated  clearness  seem  large  and  more  prominent.     The 

igr^s  often  have  a  brilliant  appearance,  particularly  in  contrast  with 

^^fi»  wearj,  troubled  countenance.     Often,  however,  the  eyeballs  are 

^■iSpiiitsioiilefla,  lying  dull  and  listless  in  the  orbits,  while  the  color  of 

^^flie  faee  is  not  particularly  changed t 

Ihuing  the  prodromal  stage  the  temperature  is  not  elevated  as  a 
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rule,  but  a  number  of  cases  are  on  record  in  which  there  has  been  a 
febrile  rise  of  from  one  to  four  degrees.  The  pulse  rate  is  variable, 
generally  somewhat  accelerated  and  the  impulse  is  somewhat  irregu- 
lar. Occasionally  I  have  noticed,  when  the  patient  was  asleep,  a 
marked  slowing  of  the  pulse. 

Oftentimes  these  symptoms  will  all  be  aggravated  and  it  will  ap- 
pear as  though  the  individual  is  to  experience  an  attack  of  acute  ill- 
ness ;  but  after  a  brief  duration  the  symptoms  subside  and  the  attack 
is  then  attributed  to  indigestion  or  to  some  indifferent  cause.  These 
remissions  are  very  misleading. 

After  a  time,  variable  in  almost  every  individual  case,  the  direct 
acute  symptoms  are  ushered  in  and  generally  with  abruptness  in 
marked  contrast  to  the  prodromes.  The  parents  may  not  have  re- 
marked the  change  in  the  child's  demeanor,  disposition,  and  nutri- 
tion during  the  prodromal  period,  but  now  that  attention  is  called  to 
them  by  unmistakable  symptoms  of  profound  illness,  they  recall  oc- 
currences which  at  the  time  had  been  looked  upon  as  trifling  but 
which  now  seem  portentous.  The  early  symptoms  in  the  adult  are 
headache,  vertigo,  constipation,  psychical  disturbances,  sleeplessness, 
and  severe  vomiting.  Distinct  chill  is  of  rare  occurrence;  in  thirty- 
two  cases  carefully  studied  Rieder  says  it  occurred  twice,  and  in  the 
first  of  these  the  beginning  symptoms  were  right-sided  i>araly8i8  and 
epileptiform  convulsions,  and  in  the  second  seventh  nerve  paralysis. 

The  symptoms  of  the  stage  of  irritation  are  not  unlike  those  of 
ordinary  leptomeningitis,  and  as  a  matter  of  fact  they  cannot  be  differ- 
entiated at  the  bedside.  To  avoid  needless  repetition  they  will  receive 
but  scant  mention  here.  The  most  striking  and  suggestive  symptoms 
are  four  in  number :  headache  of  increasing  intensity,  which  causes  in- 
voluntary shrieks,  known  as  the  hydrocephalic  cry ;  vomiting  without 
nausea,  simple  regurgitation  of  the  bile-stained  contents  of  the  stom- 
ach, projectile  in  character  and  of  frequent  repetition,  and  not  fol- 
lowed by  prostration;  constipation  of  the  most  obstinate  character, 
associated  with  such  marked  contraction  of  the  abdominal  parietes 
that  the  shape  of  the  abdomen  resembles  the  interior  of  a  boat;  and 
fixity  and  retraction  of  the  head  and  stiffness  of  the  neck. 

It  is  to  be  remarked  that  the  stiffness  of  the  neck  does  not  usu- 
ally develop  with  the  abruptness  and  severity  that  it  does  in  ordi- 
nary meningitis.  These  symptoms  develop  almost  simultaneously 
and  may  be  accompanied,  and  in  young  children  they  usually  are, 
with  universal  or  partial  clonic  convulsions.  As  the  eruption  of 
tubercles  is  usually  at  the  base,  the  convulsions  are  the  expression  of 
a  general  cerebral  irritation  and  not  of  a  specialized  cortical  area, 
although  there  are  cases  in  which  an  isolated  tuberculous  agglomer- 
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atioa  in  the  meuingee  of  the  convexities  over  one  or  moi'e  individual 
brain  areas^  has  developed  in  connei'tion  with  exteuBiv©  basal  tiiL^er- 
culuais*  causing  first  localized  convulsion  and  afterwards  paralysis 
(Boix). 

I  have  seen  two  cases  of  tnterculoui^  Bipmti(j^iHs  in  atlidU,  one  sec- 
aodhry  to  tuberculosis  of  the  lungs,  in  whit-h  the  tu1>ereulou8  deposit 
in  the  pia  was  localized  to  a  small  area  at  thu  bifuication  of  the  Sylvian 
fiaanre,  just  over  the  operculum,  and  in  which  the  symptoms  were 
at  fiffit  con\Til8ion8  of  one  side  of  the  liotly  and  lat^^r  paralysis  of  the 
urm  and  face  of  the  side  opixieite  to  the  lesion. 

Tho  spasm  of  the  raiiacles  of  the  neck  is  often  associated  with  con- 
tradurea  or  twitchings  in  other  muscles  such  as  the  eye  muscle  whea 
it  gives  rise  to  strabismus,  or  in  the  muscles  innervated  by  the  seventh 
nerve  in  which  it  causes  grimaces  or  deformity.  Although  there  is 
gienerally  a  flexed  position  of  the  extremities,  particularly  of  the  fin- 
gers which  are  clenched  into  the  hands,  there  is  not  as  £k  rule  twitch- 
ing or  spasm  of  individual  muscles  or  gin  nips  of  muscles,  or  even  fibril- 
lary twitching  as  in  ordinary  meningitis.  The  reiison  for  this  has 
already  been  explained ;  it  dei>ends  on  the  location  of  the  tubercles. 
SfKin  after  the  development  of  the  stage  of  irritation,  changes  are  to 
be  detecteil  by  the  ophthalmoscoi>e  in  the  o|itie  nerves.  At  first  this 
has  tlie  ebaracteristic^  of  an  intense  congestion  which  later  passes 
into  a  fully  develofied  optic  neuritis.  Oftentimes  the  ophthalmo- 
scope reveals  the  presence  of  tubercles  in  the  choroid,  and  then  the 
diagnosis  is  made  certain. 

Soon  after  tlie  occuiTence  of  the  symptoms  mentioned  ab^^ve, 
evidences  of  marked  iierversion  of  the  senses  and  intellect  deveh>p. 
Th«  patient^  in  the  beginning  restless,  agitated,  intolerant  of  light, 
noiaee,  and  all  forms  of  disturbance,  soon  adopts  a  fixe^l  position 
with  the  head  extended  or  buried  in  the  iiillow,  which  he  changes 
only  on  emission  of  the  seemingly  compukory  shi-iek,  or  when  agi- 
tated by  a  iiartial  or  comi>lete  convulsi<in,  Iwth  of  which  phenomena 
continue  to  occur  even  when  the  patient  is  apparently  ask^ep.  Soon 
the  intellect  becomes  clouded  and  confused,  the  patient  is  irrational 
in  his  communications  and  answers,  if  old  enough  to  make  any.  In 
yonng  children  manifestation  of  psychical  irritation  is  referred  to 
by  the  family  as  "flightiness,"  while  in  older  patients  it  is  evidenced 
liy  ifcliriuni,  at  first  of  not  such  great  intensity  but  gradually  increas- 
inf^t  Ijecoming  \ioIent  during  exacerlmtions  of  the  pain,  and  re- 
salting  in  proportionata  mental  obnubilation.  The  appearance  of 
the  patient  from  the  beginning  of  the  stage  of  irritation  is  not  always 
ehanicteristic,  although  freipiently  there  is  a  fixity  of  the  featuiee, 
and  abeenoe  of  expression.     The  face  is  pale,  but  often  the  skin  is 
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flushed  and  mottled,  and  when  the  finger  is  drawn  across  tl 
not  only  of  the  hwe  l>iit  of  the  body,  there  ap^iears  a  phenomenon, 
first  recognized  by  Trosseau,  known  as  tache  ct^rebrale,     Alibou 
of  common  occurrence  this  is  not  pathognomonic.     In  some 
particularly  in  those  in  which  the  symptoms  are  of  abrnpt  onset 
rajjid  development,  an  erythematous  eruption  occurs  on  the  ex 
ties  and  body»  and  occasionally  there  are  patches  of  herpes  on 
lips,     The  eyes  are  firmly  closed  to  guard  against  exaoerbatioD 
pain  by  the  light,  the  pupils  are  irregularly  contracted  and 
Bhiggish,  if  at  all  responsive  to  light,  and  the  patient  makes  no 
dence  of  recognition  of  aul^stances  by  taste  or  smell. 

The  temiTeratiire  is  elevated,  from  HW'  to  104,"*  of  a  distinc 
remissive  character,  the  time  of  exacerbation  lieing  governed  appar- 
ently by  individual  conditions  and  associated  disease.  The  pa 
is  rapid  ami  does  not  differ  materially  htmi  the  pulse  in  ordin. 
meningitis  save  in  tension,  this  being  not  so  pronounced  in 
form  of  the  disease.  In  a  general  way  it  keeps  pace  with  the  temj 
ature,  diminishing  in  frecjuency  with  the  febrile  remissions,  incre 
ing  with  the  exacerbations  during  this  period.  The  bedside  rec4»rd 
may  show  the  must  remarkable  variations  in  these  two  phenomena 
almost  from  hour  to  hour ;  as  a  general  rule,  however,  it  may  be 
that  both  are  most  marked  at  night. 

Soon,  however,  there  dccuts  a  remarkable  dissociatitm  in  tern 
ature  range  and  {mlse.  This  occurrence,  although  characteristic 
the  third  stage  or  stage  of  depression  and  coma,  not  infrequently 
curs  during  the  latter  i)art  of  the  fjeriod  of  irritation  or  in  the 
latory  i>eriod  which  follows  the  latter.  While  the  tem[)eratnr6 
tinues  to  remain  elevated  and  to  be  swayed  by  exacerbations,  the 
pulse  rate  drojis  ten  or  twenty  beats  below  normal,  while  the  rhjtlun 
shows  a  tendency  to  become  irregsdar  and  intermittent. 

The  respirations  are  increased  in  frequency;  but  aside  from  this, 
during  this  stage  they  are  not  materially  changed  excei>t  in  rare  cases 
in  which  irregularity  of  the  rhythm,  a  precursor  of  the  Cheyne-Stokea^ 
type,  is  an  early  manifestation,  Simim  l)elieve8  that  a  constant  si 
of  tuberculous  moningitis  in  the  beginning  is  irregular  rhythm 
thoracic  movements  and  inec|uality  in  the  amplitude  of  respirato: 
exjmnsion— the  irregularity  of  respiration  being  shown  by  partici- 
pation of  the  lower  half  of  the  thorax  only  in  the  respiratory  act  and 
disturbance  nf  the  synchronous  action  of  the  thorax  and  diaphragm. 
As  yet  these  observations  have  not  been  corroborated. 

As  the  stage  of  irritation  reaches  its  height  or  end,  the  bodily 
condition  of  the  patient  begins  to  show  the  effects  of  the  diaeaseu 
Emaciation  progresses  gradually ;  the  mouth  becomea  dry  aj^  foul. 


MENINGEAL  TUBEItClTiOSIS. 


un 


I 


filled  with  viscid  mucus;  the  urine  in  diuiinislied  iu  ciuautity  aiiil  liiis 
the  ordittJiry  febrile  characteristics;  the  reflexes,  which  in  the  hegin- 
iiing  were  eiisily  elicited  and  lively,  now  l>ecome  diminished^  and  the 
CQotractured  conditi<>n  in  the  various  parts  of  the  body  begins  to  relax. 

When  all  the  symptoms  have  i>erhaps  reached  the  development 
that  w©  have  indicated  and  the  mitlouk  fur  the  chikrs  life  seems  im- 
Diinently  grave,  a  more  or  less  comiUete  cessation  iu  the  jm»gress  of 
the  symi^tcims  may  ensue,  or  a  cousiderable  amelioration  of  some  and 
m  di8«[>pearance  of  others  will  tend  to  invalidat-e  the  correctness  of  the 
dia^osis  and  lead  to  false  hojies  of  recovery*  Remissions  of  such 
character  are  not  so  common  at  this  stage  as  tliey  are  in  the  premoni- 
tory stage,  and  frequently  they  corresi>ond  to  tliat  brief  period  in 
which  the  exudate  is  distending  the  subarachnoid  space  and  ventri- 
des,  bfut  has  not  yet  become  so  great  that  it  gives  rise  tt»  pronounced 
pressure  symptoms.  As  soon  as  they  appear  tlie  symptoms  of  ini- 
tfttion  are  at  an  end,  and  those  of  depression  leadiug  iij*  to  coma  are 
tben  in  the  ascendancy. 

It  is  impossilde  to  take  iuto  account  the  many  anomalies  of  de- 
velopment which  tuljerculous  meningitis  has.  Sc  >metimes,  in  children, 
the  first  symptoms  may  he  an  attack  of  convnlsinns,  soon  followed  by 
hemiplegia,  which  may  begin  to  ameliorate  for  a  time,  and  then  tpiite 
suddenly  the  patient  passes  into  a  condition  of  coma.  Such  a  case 
has  been  repiorted  by  Money  in  a  child  nine  mrmths  old.  In  other 
caaes  the8ym[>tom8  in  the  beginning  will  he  entirely  foc^il  and  in  their 
character  indicative  of  motorial  irritation.  In  such  cases  it  is  not 
uutil  the  l>asal  exudate  or  the  intenneningeal  and  ventricular  pres- 
sure becomes  manifast  that  the  suggestive  symi>toms  of  the  disease 
develop. 

Eventually,  after  oue  or  more  ul  these  exacerb^itious  and  remis- 
sions, so-called  ijscillations,  the  cliaracter  of  the  symptoms  assumes  a 
tyjie  of  d€[>res8ion,  and  the  patient  [lasses  from  the8tiM4:e  of  irritation 
into  one  in  which  an  ever-deepening  coma  is  the  prominent  symptom. 
This  stage  corresponds  probably  with  an  increase  of  fluid  in  the  extra- 
ventricular,  tlie  intra venticular,  and  the  subaraclmoid  spaces.  Tlie 
headache  disapjiears,  the  hydrocephalic  cry  is  heard  no  more,  the 
&oe  loses  its  fixe<l,  annoyed,  and  astonished  expression,  the  twitch- 
tnga  of  the  muscles,  the  contractures  of  the  extremitiei*,  the  deviations 
from  parallel  in  the  axes  of  the  eyeballs  all  gradually  disappear, 
and  are  followe<i  h\  a  flaecidity  of  these  parts,  and  in  some  crises  by 
imral^ais,  particxdarly  in  the  distribution  of  some  one  of  the  cranial 
Darres,  the  tJiirtl  and  seventh  l>eing  the  ones  most  frequently  involved. 
The  mouth  is  partially  of^jen  and  filled  with  a  tenacious,  foul-looking 
j&Qciis;  the  tongue  is  dry;  vomiting  has  ceased;  the  bowels  remain 
Vol,,  X.-2« 
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const ijmtecl,  but  the  abdomen  lias  lost  its  tense,  retractetl  appeal 
it  may  liave  become  t.ym]»amtic,  and  later  in  tliis  stage  it  often  becomes 
very  much  distended.  Tlie  tenii>erahire  still  remains  elevated,  and 
the  thermnl  curve  has  the  same  vacillating  charac-teriHtics :  Itigher  at 
one  hour,  lower  the  next.  The  pulse  becomes  slow,  irregular,  both 
in  rhythm  and  in  the  volume  of  its  l^eats,  sometimes  intermittent. 
These  two  eomlitions  form  the  phenomenon  of  tlissociatiun  men- 
tinned  aljove.  When  the  patient  is  lying  quiet,  the  i»nlse  may  be  ; 
more  than  40  to  60  per  minute,  but  on  the  slightest  chiuige  in 
position  of  the  body,  such  as  ou  being  raised  to  ailminister  med 
cine  or  nutrition,  it  l>ecomes  so  small,  rapid,  and  thready  that  it « 
scarcely  be  felt.  The  respiration  Incomes  more  irregular  and  eve 
tually  as  the  symptoras  of  bulbar  involvement  ensue  it  assumes 
typical  Cheyne-Stokes  type.  The  surface  of  the  l3ody  is  now 
longer  mottled;  there  is  apparently  ccmiplete  vtisnnjotor  rehixatior 
The  extremities  liecome  cold  and  raftist,  and  in  them  as  well  as  i| 
the  face  there  apjiear  evidences  of  defective  oxygenation  of  the  blotn 
which  point  U^  early  dissolution. 

In  young  children— that  is  in  those  in  whom  the  sknll  l>one8  hskj 
not  yet  united  by  filling  in  of  the  fontanelles  and  ossification  of  the  su- 
tures-'the  enlargement  of  the  head,  particuhirly  in  its  eireumfer©nce,j 
may  l>e  made  out  from  day  to  day.  In  the  adult,  paralysis  in  oi 
meml>er,  of  the  muscles  supplied  by  one  or  more  nerves  of  swallowinj 
or  a  general  flaccid  condition  of  the  whole  br>dy  develojis,  and  wit 
these  symptoms  ever  increasing  the  coma  continues  to  l^ecome  mor 
profound,  and  the  patient  expires  with  a  typical  clinic^il  picture 
cerebral  asthenia.  For  some  time  l>efore  death  the  sphincters  ma) 
be  relaxed,  causing  incontinence  of  urine  and  faeces.  The  abdomen 
becomes  distendeil  and  ballooned ;  the  conjunctivaa  are  injecteil;  or 
eyelid  is  perhaps  paralyzed,  the  other  \^nde  open,  covered  at  the  edgiM 
with  mucus  which  extends  over  the  ball  of  the  eye;  the  lindity  of  tht 
face  and  extremities  becomes  extreme,  or  death  may  be  proflucftd  by 
one  severe  convulsion,  even  though  cou^Tilsions  have  not  occurred 
for  several  days  previously. 

Etiology.  1 

The  essential  cause  of  tuberculous  leiitomeningitis  is  the  bocillns 
of  tulierculosis.  Without  this  the  disease  does  not  occur.  The  eti- 
ology then  can  be  considered  under  the  following  heads : 

I,  The  conditions  which  are  favoralile  to.  and  allow  the  develo 
ment  of,  tubercle  bacilli  in  any  part  of  the  body ; 

II.  The  sources  of  the  bacilli  and  the  avenues  by  which  they  gutn 
entrance  to  the  meninges;  and 
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l^r  m.  The  eonditiou  of  the  luenuigee  which  allows  the  bticilli  to  take 
up  Iheir  ttlnitle  therein  and  to  excite  a  tvpicul  reaction. 

Tlje  coDtlitinns  which  are  favorable  to  and  facilitate  meningojd 
tnberctiloiis  iuit^tion  do  not  difler  verv  materially  from  those  that 
pretUsiKMe  to  tuberculouH  infection  of  other  sernus  membranes,  Biich 
m  the  pleura,  i>eritoneuni,  and  serous  envelopes  of  joint  cavities,  ex- 
eejH  that  the  pia  is  more  resistunt  to  such  infection  than  any  of  these 
jiieinbraue^.  Age  is  perha|)8  the  most  important  indirect  factor  in 
the  causation  of  tuberculous  meningitis,  as  the  disease  occurs  almost 
aJtclusively  between  earlv  chiIdh<XKl  aud  full  adolesc^euce,  the  ma- 
ioritv  of  eaaes  occurring  Ijetween  the  fii-Ht  and  the  fifth  year.  In  one 
hundre^l  and  luie  ceases  oJieierved  by  Barey  the  youngest  patient  was 
nin©  months  t4d,  the  average  age  lieiiig  from  three  to  six  years.  The 
diseiise  18  comjiaratively  rare  before  the  end  of  the  first  year  and  after 
poherty,  although  naturally  cases  do  occur  even  at  the  tenderest  age 
A&d  after  maturity.  Its  cxrcurrence  is  more  conunnu  in  nursing  chil- 
dren than  is  suppoBed. 

Tha  diaeaae  is  slightly  more  frequent  in  the  male  than  in  the 
ieoiale  iiex^  as  are  all  other  forms  of  tuberculosis.  It  is  much  more 
wmmon  in  the  winter  and  spring  than  during  the  other  two  seasons, 
on  ac(x>unt  of  the  facilities  offered  for  the  development  and  propaga- 
ticm  of  the  bacilli,  by  tlie  enftirced  housing  which  the  temperate  cli* 
mi^f  where  the  disease  most  frequently  cx*cura,  entails,  and  on  ac- 
ecMint  i>f  the  juevalence  at  that  time  of  diseaaee  which  tul>erculoua 
neningitis  not  infrequently  fallows,  such  as  mumps,  whf)opinu-coTitrlu 
aiamloo^  and  more  rarely  sciurlet  fever. 

Th©  difieai^e  may  occur  in  families  in  which  there  is  no  Uihercu- 
kms  history,  and  shows  itself  in  more  than  one  meml^er;  Imt  moi-e 
often  there  is  a  biBtory  of  tiil)ercuIou8  disease  in  some  of  the  imme- 
dtato  atioesttirs  or  relatives,  almost  all  writi*rs  having  renmrked  the 
freqaencj  of  the  disease  id  children  who  inherit  a  so-calletl  scrofidous 


AH  oonditions  that  tend  t<»  lower  the  i»atient's  viUdity  predipose 
to  tabefenlous  meningitis  l>y  leasening  the  resistjince  which  the  general 
syjitem  as  well  aa  tlie  meninges  themselves  offer  to  the  infecti<»n. 
Study,  enforcetl  jictivity  of  the  brain,  jtarticularly  when  coupled  with 
deimiving  physical  conditions,  lack  of  exercise  in  the  open  air,  de- 
feetive  sanitary*  surroundings,  neglect  of  hygienic  principles,  im- 
pcoper  and  insufficient  forxl,  such  as  milk  of  an  impoverished  m*)ther, 
or,  for  those  in  whom  the  disease  occurs  after  the  f)eriml  of  nursing, 
food  hieking  in  fats,  are  powerful  predisposing  factors.  Falls  and 
blowQ  OD  tlie  head,  i>articularly  a  re|>etition  of  these,  and  surgicjil 
opeiatioDfl  seem  in  nmu\  ctiaes  to  be  directly  provocative  of  an  at- 
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tack.     Many  children  who  develop  tuberculous  meningitis  have  be — 
fore  their  illness  a  decidedly  precocious  mental  development,  and  th^ 
expenditure  of  energy  in  this  direction  seems  to  facilitate  tubercu— 
lous  infection  of  the  meninges,  particularly  when  the  child's  eager- 
ness and  tendency  to  study  is  fostered  by  parents  and  teachers.    It^ 
is  more  frequent  in  the  children  of  the  foreign-bom  population  and 
those  in  the  lower  walks  of  life  than  in  the  native  bom  and  well  to 
do.     It  forms  a  far  greater  proportion  of  deaths  in  the  mortuary  list& 
of  large  cities  than  in  those  of  small,  and  is  more  frequent  relatively 
in  urban  than  in  suburban  communities. 

The  disease  is  predisposed  to  by  the  acute  infectious  diseases  as 
well  by  the  acute  catarrhal  and  inflammatory  affections  of  the  gastro- 
intestinal tract — conditions  which  make  sudden  and  profound  impres- 
sion upon  the  nutrition  of  young  children. 

The  sources  of  the  bacilli  in  the  great  majority  of  the  eases  are 
tuberculous  affection  or  foci  in  other  parts  of  the  body,  such  as  of  the 
lungs  and  pleura,  of  joints  and  bone,  of  the  i)eritoneum,  or  of  some 
of  the  glands,  such  as  the  testicle  or  the  glands  of  the  lymphatic 
system.  Of  these,  the  pulmonary  organs  are  by  far  the  most  com- 
mon sources.  Weil  has  reported  a  fatal  case  in  a  girl,  seventeen 
years  old,  who  had  never  menstruated.  The  mucous  membrane  of 
the  utems  was  transformed  into  a  tuberculous  mass.  The  infection 
of  the  meninges  is  by  no  means  always  secondary  to  infection  in 
other  parts  of  the  body,  although  in  young  children  it  is  almost 
always  so.  In  adults,  on  the  other  hand,  primary  infection  of  the 
meninges  rarely  occurs.  The  avenues  by  which  the  bacilli  gain 
entrance  to  the  meninges  are  principally  the  lymph  current  and  the 
blood  current.  When  the  source  of  infection  is  some  tuberculous 
focus  of  the  cephalic  end  of  the  body,  such  as  of  the  eyes,  eara,  no8«, 
or  throat,  i)arts  which  are  in  connection  either  directly  or  by  anas- 
tomosis with  the  intracranial  lymphatic  system,  the  current  of  lymi)h 
is  the  infection-carrier  to  the  meninges.  When,  however,  the  tuber- 
culous focus  is  in  a  distant  part  of  the  body  such  as  the  intestine  or 
the  lungs,  the  blood  current  itself  is  probably  the  infection-bearer. 
Tuberculous  infection  of  the  meninges,  like  that  of  the  lungs  and  of 
the  glands,  is  probably  sometimes  transmitted  from  the  mother  to 
the  child  before  bii-tli.  Some  writers  (Honl)  would  explain  most 
cases  of  primary  tuberculous  meningitis  in  this  way,  but  it  does  not 
seem  at  all  i^lausible  to  rae.  When  the  infection  of  the  meninges  is 
direct  it  is  probably  mediated  through  the  infection  of  a  wound  or  a 
part  of  the  head  which  has  direct  connection  with  the  lymphatics  of 
the  meninges.  Certain  it  is  tliat  infection  of  tlie  meninges  from 
tubercle  bacilli  taken  in  from  the  outside  world,  without  first  causing 
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aheitnilosis  of  some  otber  part  of  the  body,  is  of  exceptional  rarity, 

land  hardly  occtirH  except  in  very  young  children,  althouKli  a  case 

[iiluatrative  of  primary  tiil>erculoHi8  of  the  meninges,  occuiTiug  in 

fifty -ti*'o  years  old,  in  which  the  most  careful  search  failed  io 

U  an  old  tuljercultJUH  fcx-u^^  lias  recently  been  reported  by  liikstiau. 

Tlie  tubercle  bacillus  in  very  nlightly  saj)rnphytic  ikud  cousecpiently 

i lilts  no  particular  development  outside  of  the  human   body.     The 

I  bacilli  may  take  up  their  alnxlo  in  one  part  of  the  body,  like  the 

lodgs  or  the  lymi)hatie  Hyatem  of  tlie  viscera,  and  without  producing 

I  lesions  attended  with  symptoms  will  l>e  the  source  from  which  the 

ingeal  infection  arises. 

Among  the  conditions  of  the  meninges  which  m^Lke  them  auscefi- 

Itible  to  the  tubercle  bacillus,  may  be  mentioned  all  tlie  condititjos 

Ithat  have  a  tendency  to  disorder  or  dei>rave  the  circulation  of  tlie 

Ibmiu  and  meninges,  whether  they  arise  within  the  brain  as  psychical, 

I  or  without  as  the  effects  of  trauma,  alcf>hol,  or  excessive  heat.     The 

ropathic  constitution  or  diathesis,  the  heritage  of  which  has  been 

iirkeil   by    many   writei-s,  may   also  come   under  this   heading. 

Blows,  trauma  to  the  head,  and  the  like  may  light  up  a  latent  tuber- 

culotits. 

MoRBm  Anatomy  axb  pATHoi/>oy, 

The  appearance  of  the  skull  and  dura  differs  according  to  the  age 

lot  tJie  iiatient  when  tubercuh)us  meninigitis  develops.     In  the  very 

[joang   the   head  is  always  enlarged   in   the  vray  characteristic   of 

[lU'tite  hydrocejihalus.     In  the  adult  the  skull  presents  no  defjaHure 

Ifrom  the  nonual.     On  tlie  removal  of  the  ealvarium  the  veins  of  the 

Uploe  and  the  sinuses  of  the  dura  are  generally  very  much  congested* 

lAstde  from  this,  however,  in  a  great  number  of  cases  there  is  notluug 

[abnormal  to  be  seen  when  the  dura  is  cut  through.     The  pia,  before 

I  the  brain  is  removed  from  the  base  of  the  skull,  presents  a  shining, 

Iglistir^ning  ap|iearance,  and  there  may  or  may  not  be  an  exc4>8sive 

lamount  of  fluid  in  the  intermeningeal  space.     This  is  due  to  the  fact 

\  the  favorite  seat  of  the  tuberculous  eruption  is  not  the  pia  of  the 

avexities,  although  in  mlults  the  latter  is  not  an  uncommon  location. 

iWien  the  brain  is  removed  from  the  Imse  of  the  skull  and  turned 

iDver.  the  characteristic  granular  ap|>earance  is  unmistakable.     Tliese 

|imall  white  grjinnles,  varying  from  a  j^nut  so  small  that  it  is  barely 

;ni7J\ble  by  the  naked  eye  to  the  size  of  the  head  of  a  pin,  com- 

f>leti^ly  stud  the  meninges  in  certain  locations,  following  particidarly 

the  line  of  the  blooil- vessels.     Their   favorite   seat  seems  to  be  in 

tlie  flexures  of  the  pia  wliich   ilij)  into  the  fissure  t>f  Sylvius,  and 

in  thi*  other  spaces  at  the  base  of  the  brain  where  there  is  an  invo- 
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lution  of  the  pia,  such  as  ai'ouud  the  optic  chiasm,  the  anterior  and 
posterior  perforated  space,  and  in  general  in  the  area  included  by  the 
vessels  forming  the  circle  of  Willis.  It  is  not  alone  the  granulations 
or  tubercles  which  are  so  striking  when  this  part  of  the  brain  is  ex- 
amined, but  the  appearance  of  the  exudation,  which  may  be  hemor- 
rhagic, serous,  serofibrinous,  or  fibrinopurulent,  and  of  a  turbid,  of- 
fensive yeUow  or  yellowish-green  color,  which  bathes  these  parts  and 
is  carried  by  the  flexures  of  the  pia  into  the  fissures  at  the  base  and 
at  the  side  of  the  brain. 

In  some  cases  the  exudation  predominates  while  the  eruption  of 
tubercles  is  very  scant.  In  other  cases  the  exudate  contrasted  with 
the  amount  of  granulation  is  comparatively  insignificant.  The  blood- 
vessels are  distended  and  in  the  pia  substance  there  are  often  seen 
slight  hemorrhages,  particularly  if  the  inflammation  be  an  acute  one. 
The  hemispheres  of  the  brain  are  altered  in  much  the  same  way  as 
in  acute  purulent  meningitis.  The  cortex  is  oedematous  and  swollen, 
so  that  it  occupies  more  than  its  usual  space,  even  though  there  is 
no  abnormal  ventricular  distention.  The  convolutions,  especially  of 
the  base,  are  flattened,  while  those  of  the  convexities,  if  the  ventric- 
ular effusion  be  not  very  great,  present  a  normal  api)earance.  Very 
rarely  are  slight  hemorrhages,  which  are  so  common  in  purulent 
leptomeningitis,  found  in  the  substance  of  the  brain.  When  the 
brain  is  laid  open,  it  is  very  exceptional  not  to  find  the  ventricles  dis- 
tended to  some  degree,  and  the  amount  of  fluid  which  they  may  con- 
tain varies  up  to  several  quarts.  The  choroid  i)lexus  appears  tortu- 
ous and  overdistended,  and  the  ependyma  of  the  ventricles  has  a 
cloudy  appearance.  When  the  cortex  is  examined  microscopically 
the  most  imj^ortant  changes  found  are  foci  of  obliterative  endar- 
teritis. These  evidences  of  arterial  degeneration  are  apparently 
produced  by  the  irritation  of  the  tubercles  in  the  adjacent  meninges. 
It  is  altogether  probable  that  these  foci  of  endarteritis  obliterans,  and 
the  areas  of  softening  which  form  around  them  if  they  have  existed 
long  enough,  slight  though  they  are,  may  produce  focal  symptoms 
which,  occurring  early  in  the  disease,  are  often  misleading  and  diffi- 
cult of  interpretation.  Oftentimes  minute  spots  of  softening  are  found 
in  the  basal  ganglia ;  these  are  the  result  i)robably  of  the  combined 
effects  of  the  exudate  and  of  obliterative  conditions  in  the  vessels. 

In  rare  instances  the  examination  of  the  brain  of  a  patient  dead 
of  tuberculous  meningitis  shows  very  few  changes  aside  from  the 
mere  presence  of  the  granulations.  The  hemispheres  appear  normal, 
the  pia  is  not  adherent  over  the  convexities  and  but  slightly  so  over 
the  base,  and  is  devoid  of  any  inflammatory  appearance ;  the  ventri- 
cles may  be  but  slightly  distended,  and  the  fluid  which  they  contain, 
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as  well  as  that  in  tlift  subamclmoid  space,  may  be  clear  and  not  great 
in  quantity.    It  is  possible  that  in  these  cases  a  retrograde  process 

set  in. 

other  instances,  the  changes  in  the  cortex,  revealed  bj  the 
iMhyl-blne  and  aniline-bhie-black  stains,  are  marked  ami  eimy  of  de- 
taetiou*  They  have  recently  b<^en  ciirefnlly  studied  by  Goodidl.  In 
the  cortex,  just  beneath  the  meninges,  very  many  smali  round  cells 
tuid  numerous  tiask-shai»ed  cells  are  seen  Avhirh  ft)rm  a  mesh  work 
witli  the  neighboring  c^lls*  The  priicesses  ot  some  of  these  cells 
reach  the  meninges,  and  it  is,  in  part  at  least,  through  them  that  tlie 
adhei*ence  of  the  pia  to  the  brain  is  due.  In  eases  in  whieli  the  liquid 
exudation  from  the  i>ia  is  plentiftd,  adhesion  is  jirevented  by  tlie  exu- 
dation. The  cells  of  the  layer  of  small  and  large  pyramids  are  in 
some  cases  found  stunted  and  atrophied,  often  only  the  nuck^us  and 
degenerated-looking  iiroc»esses  being  left.  When  the  cells  of  the  iiyr- 
aniiild  show  these  changes  the  spindle  cells  iu  the  vicinity,  which  are 
prnlwd3ly  scavenger  in  their  functions,   are  increased,  distinct,  and 

iminent.     The  bloc  k1- vessels,  |>nrticularly  the  minute  ones,  are  al- 

B  distended,  while  in  many  jdaces  the  ol>literative  cimnges  above 
mentioned  are  seen. 

When  the  tuliercles  themselves  are  examined  microscopically,  it  is 
that  they  do  not  differ  materially  from  those  found  in  other 
serous  memliranes  such  as  the  peritoneum.  The  miliary  masses  or 
tubercles,  located  in  the  lymph  tracts  and  in  the  lymph  sheaths  of  the 
blood-vessels,  are  the  result  of  the  action  of  the  baciUus  upon  the  fixed 
cells  of  the  tissue,  which  leads  to  the  formation  of  epitlielial-like  pro 
tophi^mic  cells,  which  are  cailefl  einthelioid  cells.  These  little  knob- 
like  foci  of  epithelioid  cells  formed  by  nuclear  fission  or  karyomitosis, 

devoid  of  blotxbvessels  and  are  found  iu  various  stages  of  develop- 
t  or  decay.  The  inflammatory  altt^ration  which  these  new  forma- 
tions and  the  bacilli  cause  in  the  adjac*ent  blood-vessels  is  responsible 
for  the  character  of  the  exuihite.  The  vascular  phenomena  are  not 
different,  except  in  degree,  from  those  attending  inflammation  of  any 
land.  When  the  exudate  is  serofilirinous  and  sercx^ellular,  the  num- 
ber of  dead  leuco(*ytes  is  considerable.  The  presence  of  other  patho- 
genic liacteria  such  as  the  [>us  c<K*ei  ma_v  give  individual  eharacter- 
istica  to  the  exudate. 

Tlie  variety  of  inflammatory  products  found  in  this  disease  is  often 

laiued  on  the  ground  of  mixed  infection,  some  pathologists  being 
utill  unwilling  to  admit  pyogenous  pro^ierties  of  the  tubercle  bacillus. 
That  tuW*rcle  bai'illi  may  cause  a  purulent  meningitis  must,  however, 

Mpoe<led  after  the  demonstration  of  Fraenkel,  Lubarsch,  Buch- 
othera. 
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That  a  mixed  infection  does  occur  no  one 'can  deny,  but  it  is 
probably  not  the  rale.  Such  mixed  infection  may  give  a  very  differ- 
ent clinical  aspect  to  tlie  c4Lse,  for  the  symptoms  of  meningeal  tuber-  — . 
culosis  ure  primarily  basal,  while  those  of  coccal  and  other  bacillarjr  fli 
infection  are  convexity  symj^toms.  The  most  common  forms  seen  in 
mixed  infection,  demonstrable  after  death,  are  the  diploct)cci,  es- 
pecially the  jfneumtKXK'Cus.  I^esina  and  Houl  have  reported  a  vt\H^ 
in  which  the  difltribiition  and  eliaracter  of  tlie  pathological  productiiJ 
were  in  keeping  with  what  Ims  l>een  mid  of  these  twfi  infectious  1 
agencies,  the  tubercle  bacilluH  and  the  pneumonia  diplococcus. 

Course. 

The  course  of  the  disease  has  t)een  sufficiently  indicated  by  %nm 
division  uf  the  Hymiitoms  accoriling  to  tlie  ntjigen.  It  nhould  here 
again  be  emphasized  that  this  method  of  division  is  a  purely  artificial 
one,  and  is  never  seen  at  the  liedside  with  the  sharply  differentiated 
features  with  which  it  is  iKirtrayed  in  the  books.  Some  symjitoms 
which  are  mentioned  as  occurring  in  the  third  stage  may  occur  in  the 
stage  of  irritation,  while  symptoms  which  are  common  and  diaguontic 
of  the  second  are  often  found  during  the  prtxlromal  stage.  But  this 
much  may  l>e  said  in  almost  every  case  of  tul>erculous  meningitis :  the 
course  of  the  disease  is  insidious ;  the  clinical  symptoms  are  remittent 
and  frequently  misleading;  and  although  the  peritxl  of  oscillatiou 
may  last  for  a  long  time,  theexacerliation  which  passes  into  the  stagQ 
of  coma  is  certain  to  occur. 


I 


Duration, 

The  duration  of  the  disease  varies  from  weeks  to  months,  dating 
the  l>eginning  of  the  disease  from  the  occ-nrrence  uf  the  prtxlromal 
symptoms.     It  is  frequently  difficult  to  esUdilish  the  lieginuing  of[ 
meningeal  tuberculosis,  and  imrticularly  in  cases  in  which  tubercu- 
hisis  is  in  a  more  advanced  stage  in  another  jiart  of  the  ImxIv,  and  t*jj 
which  the  meningeal  infection  is  secondary.     The  prodromal  synifHl 
tmns  in  many  casi-s  are  eWdences  only  of  the  primary  tulK^rcidons 
involvement — whether  this  be  of  tlie  lungs,  of  the  intestines,  of  the 
glands.  *.r  of  thelMjnes;  that  is,  they  occur  during  the  stage  when  the 
toxic  pnxlucts,  the  result  of  tuberculous  aggression  in  other  jwirtK  of  I 
the  Ixjdy,  are  i»rotlucing  a  toxjemia  and  ilepraving  tlie  parts  which  tlif»l 
bh>od  fnniishes  with  nutrition  until  at  last  these  become  vulnerable  lo| 
thitir  df»structive  activity. 

As  a  rule  it  may  \:h*  said  that  the  duration  of  the  disease  from  Uml 
b»»giuning  of  the  [period  of  irritatitm  to  death  is  from  five  to  teuj 


weeln,  freqnentiy  shorter*  espei-iHlly  in  youBg  cliildren,  ofteo  more 
prolonged,  eeiieeially  in  adiilt8.  If  to  this  is  added  tlie  period  of 
pfodiomal  symptoms  or  stage  of  iucubatioD,  the  durutioii  of  tlie 
diaeaae  may  be  said  to  e^ctf'iid  over  severnl  mouths.  The  pericnl  of 
excitation^  headache,  vomitiiif;,  and  coiiMilsioos  generally  lasts  fioni 
aix  to  t**u  days,  and  is  succeeded  by  the  stage  of  oscillatitm*  whirl i 
is  of  variable  length.  After  the  stage  of  coma  ouce  sets  in  death  is 
Dot  delayed,  except  occasionally,  for  more  than  one  week. 

DlA0NO8Ifl. 

The  diagnosis  of  raeningitis  is  an  ea^y  one.  The  diagnosis  of  the 
kind  of  meningitis  is  one  of  the  most  difficult  probh^ms  that  can  ctni- 
front  the  i>hysician  at  the  bedside*  We  are  aware  that  it  is  stated 
in  many  trsatiBes  on  this  snbje<.'t  that  th*^  diagnosis  of  tulvercnious 
meningitis  is  easy  if  the  jmtient  has  been  untler  ( »bHen'atioii  fr<*m  tlie 
very  lieginning  t»f  the  disease.  We  are  willing  to  admit  that  this  is 
true  in  part,  and  that  it  would  Ije  entirely  true  if  the  course  of  the  dis- 
ease were  n*»t  subject  tn  such  wide  individual  variations,  dei>ending 
uix>n  the  age  of  the  patient  when  infected,  upon  the  resistance  which 
the  patient *s  strength  opposes  to  the  develojunent  of  the  disease,  uiwin 
the  intensity  of  the  infei*tii>u,  up^m  the  amount  and  severity  of  the  tu- 
hercuh^is  in  other  parts  of  the  ImkI}  ,  upon  the  h^eation  of  the  tul>er- 
cqIous  eruption  in  the  meninges  and  the  extent  of  this  eruj>tion, 
upon  conditions  which  it  causes  in  the  vjiscular  8U[iply  f)f  the  brain, 
and  niHin  a  large  number  of  other  conditions.  It  is  infinitely  more 
<Ufficult  to  diagnose  tul>erculous  meningitis  from  oth<*r  forms  of 
ni**niugitis»  from  that  caused  by  the  diploetx'cus  pneumoniae  for 
example,  than  it  is  to  differentiate  the  different  forms  of  pneu- 
inoniA.  We  have,  however,  had  during  the  past  decade  added  to  our 
lUagnostic  aids  a  measure  which  in  large  |)art  rol»s  the  tliseawe  of  this 
difficulty— a  measure  which  can  lie  applied  ^^ith  facility,  which  is 
pariicularly  devoid  of  danger,  and  whit*h  may  have  a  slight  ten- 
dency to  influence  the  course  of  the  disease.  We  refer  to  the  jiro- 
c«*<lnre  of  Quin<*ke  known  as  lumclure  of  the  subanichnoid  space  and 
which  we  have  deM<'ril*eil  in  tletjiil  in  another  ])art  of  this  article. 
Although  the  presence  of  tuljercle  bacilli  htis  not  l>een  demonstmted 
in  several  cnsm  of  meningitis  whicli  the  autofisy  showed  were  of  a 
tuWrculouH  character,  it  has  lieen  fecund  in  upwards  of  fifty  per  cent, 
of  the  caHes  that  have  been  re^KU^ted.  Hereafter  when  the  technic  of 
fiearching  after  the  Weill i  l^ecomes  more  widely  known  and  practised 
tlie  fiereentJige  of  cases  in  which  they  may  be  found  ^lU  |»robably 
be  materially  increased. 
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This  not  ouly  fumisbeii  a  means  for  diaKQosiiig  lubereulooa  men- 
ingitia  but  it  1:4  of  the  greatest  service  in  diagnosiug  tbe  tul>^rculuti«i 
cerebrospinal  memngitis  from  ordinary  cerebrospiiiHl  memtigitis«  a 
diagnosis  not  easily  made  at  the  bedside.     Examinatiou  for  the  tu- 
liercle  bacilli  biken  from  fliiids  which  have  accninidated  iu  other  jmrts 
of  tbe  l3ody  may  likt^wise  he  of  aen'ice — for  iuntauce,  examiuutioti  of 
a  pleuritic  exudate.     A  ciise  illostrative  of  this  lias  recently  been  re- 
ported  by  Fraenkel.     The  patient,  a  man,  became  coiuutus*^   nft  ' 
wnlkiug  tf>  the  hosjHtaL     The  presence  of  a  right-«ided   pleuuti 
exudate  was  revealed  on  physical  examimition  and  corroborate  bv 
puncture.     An  examination  of  this  fluid  under  tlie  microsco^ie  shoireil 
it  to  lie  simply  an  emuLsiou  of  fat  dro[»H.     Jfo  oocsci   were   fouutb 
Such   findings  are  considered  chanwteristic  of  tubercuhmis,   even 
though  the  biRulli  are  absent  for  the  latter  may  be  prefieut  in  !*[*oi 
form  or  in  too  nmall  numbers.     On  autoi^sy  an  extensive  tul»ercnloi 
meningitis  and  tulM?rculoisis  of  the  lungn  were  found. 

Other  meauB  for  the  positive  diagnosis  of  tuberculusin  have  alre^n 
been  mentioned,  Hueh  as  the  discovery  of  tuliercles  in  the  arachnoid* 
Second  only  in  importance  to  this  is  the  detection  of  tul)erctd(m]^ 
in  other  parts  of  the  Ixnly.     If  this  be  made  out,  and  if  the  8ymi>- 
toms  nf  meningeal  tul^erculosis  be  superadded  to  them,  the  diaguo8i$4 
of  tlie  latter  diseaae  is  practically  a  certainty.     But  without  the  pres- 
ence of  some  one  of  these,  tlie  diagnosis  must  remain  at  lea^  some^M 
what  problematical,  and  ])articularly  is  this  true  in  cas€«  iu  whicl^V 
tuberculosis  of  the  meninges  is  localized  and  prcKlucee  the  symptom 
complex  indicative  of  f<»eal  disease,  and  r mly  later  on  the  symptoms 
of  the  general  condition. 

A  condition  of  acute  exhaustion  of  tbe  nerve  centres  which  some- 
times follows  on  gastrointestinal  disortlers  of  children,  is  that  t*i  whiei 
the  name  spurious  hydrocei>halus  was  given  by  Gooch,  Marnh 
Hall,  Abercrombie,  and  others,  who  rwognized  the  condition  at  a  time 
when   meningitis  was  considered  almost   synnnymous  mth  hvdrt: 
ceijhalus.     Tbe  terra  is  ntiw  disappearing  from  medical  liteniture  a: 
these  casefi  are  more  often  called  pseudomeningitis.      As  we  ha 
already  said,  the  symptom  comivlex  of   iiseudomeningitis  develo 
sometimes  with  acute  fevem  such  as  rheumatism,  typhoid  fever, 
In  such  cases  it  simulates  acute  leptomeningitis,  serous  or  purulent 
When  it  develops  after  acute  an<l  chronic  disease,  parHoularly 
intestinal,  it  is  often  difficult  to  ditTerentiate  it  from  tuberciUous 
ingitis.  The  symptoms  of  this  form  of  pseudomeningitis  are  sometimen 
spoken  of  as  dividing  themselves  into  stages.     The  first  is  that  i 
which  the  infant  is  restless,  irritable,  feverish,  and  Hloei>less»  or  th 
sleep  is  of  a  restless,  moaning  character.     The  appetite  is  loat|  the 


bcywds  are  flatulent  and  loon^f  and  the  patieDt  becomes  emaciated  from 
day  Iq  day.  The  child  is  excessively  irritable,  cries  violeutly,  aod 
ivea  the  impressiciu  of  great  suffering.  After  these  symptoms  have 
listed  for  a  somewhat  indetinite  time  the  jiatient  i)as8e8  into  a  sort 
^of  stuiior  and  coma.  At  first  it  can  be  aroused  from  the  state  of  drowsi- 
Qfess,  but  when  aroused  it  remains  Indifferent  to  surroundings  and 
quickly  relapses,  and  later  it  is  impossible  U)  awaken  it.  The  pulse 
|liect>me6  slow  and  irregular,  the  respirations  are  sluggish,  the  stools  are 
fi^^aive  and  voided  in  bed,  the  eyes  are  dulled  with  pupils  dilated, 
'■  temperature  which  at  the  liegiuning  of  tlie  condition  was  elevated 
becomee  subnormal,  and  the  patient  passes  from  the  state  of  col- 
lapae  and  coma  to  death,  if  the  symptoms  remain  unresponsive  to 
treatment. 

Very  often  it  is  with  the  greatest  difficulty  that  this  condition  is 
diflferentiated  from  tuberculous  meningitis  of  nitmng  children.     If 
a  child  sickens  with  the  above  symjitoms  after  some  acut^  disease 
whicU  has  become  chronic  and  which  is  of  an  exhausting  nature, 
^jmcb  as  gastroenteritis ;  if  the  symptoms  develop  progressively  and 
exbausiiou  and  i»ro8tration  go  hand-iu-hand  with  the  emaciation 
nl  diarrhcea;  if  symptoms  of  involvement  of  stnictui'es  at  the  base  of 
bmin  do  not  enter  into  the  clinical  jvicture;  if  there  Ije  no  evi- 
oe  of  tuberculosis  in  other  parts  of  tlie  IxkIv,  not  to  mention  many 
other  symptoms  which  will  indicate  tul>ereulous  infection,  the  diag- 
[tii^is  of  pseudomeningitis  will  be  reatlily  arrived  at.     If  meningeal 
symptoms    similar    to  these  develop,  as   they    sometimes  do,  with 
[^bitis,  the  diagnosis  must  be  made  only  after  the  pathognomonic  ac- 
^Cfmj|Miniment«  of  the  latter,  particularly  io  the  Imues,  are  demon- 
strated.    Even  then  it  should  not  be  forgotten  that  tuljerculous  men- 
lingitis  may  occur  in  children  who  ha^^e  rachitis. 

The  i)re8ence  of  worms  in  the  intestines  of  young  children  often 
,  cerebral  symptoms  not  unlike  those  of  some  stage  of  tuber- 
Iculous  meningitis,  esi^ecially  the  irritative  stage.     These  are  irrita- 
ibility,  |>eevishnes8,  disturlxnl  and  i-estless  sleep,  vomiting,   consti- 
|)atiou,  slow,  irregular  pulse,  and  con\Til8ion8,     The  transitoriness 
|f>(  tlu>  8ympt*>ms,  the  readiness  with  which  they  yield  to  remedies 
Idireeted  especially  to  the  intestinal  tract,  the  presence  of  worms  in 
pthe  stfwils,  the  absence  of  increasing  headache  and  muscular  rigidity, 
particularly  of  the  neck*  and  the  apyrexia— all  8i>eAk  against  the  de- 
pendence of  the  symptoms  upon  tuberculosis  of  the  pia  mater. 

A  nuraljer  of  other  conditions  may  l)e  confounded  with  tuberculous 

maningiiis  of  children,  such  as  the  meningeal  symptoms  of  dentition, 

Inf  inflnenza,  of  rheumatism,  etc.,  but  attention  t^^  the  Hi ree  cardinal 

laymptoma  of  tbis  form  of  meningitis,  which  are  present  when  the 
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disease  is  developet],  as  well  as  many  which  are  nearly  imtliogno- 
mfjaic  when  occurring  in  couDeetion  with  others,  makes  the  diag- 

Dum  not  a  ilifficiilt  one. 

In  the  adult  the  symptumatf>lngy  of  tuliertnilous  tiieuiugitig  cati 
scarcely  be  paralleled  bv  tliat  of  any  other  diseaiie  if  the  fonoer  bo  at 
all  typical.  The  nearent  approm*he.s  to  it  are  sefitic  lueuingitiM  ami 
hynteria.  The  formev  has  alre^ly  lyeen  considered.  A  careful  eat- 
aminatinn  wliich  reveals  the  stigmata  and  dissfieiata^l  symiitomi*  of 
tho  hitter  will  i>e  suflieieut* 

When  the  tiibercnlous  infiltration  of  the  pia  is  preflominantly  over 
the  eon ve3d ties,  or  when  the  symi»toins  are  dependent  upon  focal 
tnljereles  and  not  miliary  tubercles,  then  the  symptoms  can  be  thofte 
of  almost  any  focal  ilisfmse  and  are  not  to  l^e  ]M>sitively  differentiat*Hl 
frrvm  the  latter,  a!thoui<h  some  attem^it  may  1m>  made  by  an  inijuiry 
into  the  individual  teiitlency  t-o  tiil>erculons  disease*  Further  tliau 
tills  it  is  impossible  to  go  unless  tubercle  bacilli  can  bo  ffmud  iu  soma 
ttiiid  or  tissue  of  the  brnlv. 
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Time  and  exi)erience  have  estjxl>lished  the  belief  that  the  tnbercn- 
Ions  form  of  meningitis  is  almost  always  a  fatal  tlisease,  but  there  are 
a  numlier  of  ciises  on  I'ecord  in  which  it  would  seem  that  tlie  diaguodis 
was  correct,  in  which  recovery  has  followed  eitlier  siwrntaneousl^v  or 
as  the  result  of  some  therapeutic  pnx'^dure.  Such  cases  have  been 
reprjrted  by  Dnjardiu^Beaumetz,  who  saw  improvement  in  a  c-aae  of 
meuitigitis  iu  which  tul>ercle  of  the  chonnd  was  demonstrated  by  tli© 
opIithalmoscoiM^,  so-called  cerebn>8Ci^j|>y  of  Bouchut.  Fi'eyhan  has 
re(M>rted  a  case  in  which  the  pi*esence  of  tubercle  bacilli  was  mvealed 
by  examination  of  the  cerebrospinal  tinid  obtained  by  lumbar  punc- 
ture, in  which  the  patient  nimle  a  slow  recovery.  A  most  convinc- 
ing  case  lias  rweutly  l>een  reiKirted  by  Janssen,  The  patient  bait 
atypical  attack  of  tulierculons  meningitis  and  recovered  under  the  ad- 
ministx'ation  of  large  doses  of  ]H>bi8sium  iotlide  (nine  hundnnl  graiiiii 
a  day).  Three  years  later  the  patient  died  from  pulmonary  tubercnlcv 
sis  and  the  reparative  lesions  of  the  ancient  infectirm  in  the  raeniiig^^ 
were  found.  Many  C4ittea  of  recovery,  both  spontaneous  and  after 
Ofieration,  have  been  reported,  in  which  the  di.'ignoRis  had  l»een 
maile  from  the  clinical  signs  but  hud  not  lieen  substantiated  by  other 
evidence.  Such  cases  of  spontaneous  cure  are  mentioned  by  Bris- 
towe,  Henoch,  Hellier,  Osier,  Jacobi,  Ortl,  Gorse,  and  others. 
Under  treatment  we  shall  Imve  again  to  refer  to  some  cases  in  wliieh 
the  same  rpsult  apparently  has  been  obtained  by  operation*  It  w 
probable  that  a  very  small  i)ercentage  of  the  cases  of  tubereuloM 


-—" ^< 


MSNOiOEAL  TUBEHCULUSI8. 


413 


ineiUAgitiB  in  chiklreu  tenuiuateti  in  latency,  anJ  in  »  small  propor- 
lion  u(  thin  number  the  latency  may  be  bo  conipletei  that  tlie  word 
recovery  may  be  i>roperly  ajiplied  to  it.  Bnt  it  must  alan  ]w  Raid 
thM  cases  of  undenialile  infection  of  tlie  meninges  by  the  tubercle 
bacillms  in  adulte  terminate  always  in  death. 


Treatmeni'. 

The  treatment  of  tuberculous  njoidugitiH  is  the  most  uupleanant 
{ihnse  of  the  disea»e  to  consider.  Kesults  of  treatmeut  are  epitomized 
br  what  we  have  »aid  under  prognosis.  As  in  every  otlier  disease  of 
which  the  termination  is  almost  invariably  in  death,  innumerable 
phius  of  treatment,  medical  and  Hiirgical,  have  been  ado|>ted;  but  to- 
day, after  they  have  all  had  a  fair  trial,  the  ph\  sician  staniLs  in  the 
{ameuoe  of  this  disease  with  the  same  feeling  of  inaliility  to  &ha}>e  its 
|]rog:rBea  as  did  his  predecessor  of  a  generation  ago.  Nevertheless 
Ibe  fact  that  cases  have  been  recorded  of  recovery,  in  which  there 
wati  no  reason  to  douljt  the  corr*x*tne8s  of  the  tliagnosis,  ami  which 
iiave  been  attributed  to  certain  i»laus  of  treatment,  makes  it  fitting 
that  in  every  case  an  active  plan  of  treatment  should  be  begun  early 
and  pushed  Tigorcmsly* 

The  general  directions  given  for  the  care  of  ordinary  meningitis 
a[»ply  as  well  to  the  tul>ereulou8  form.  The  essential  iM>iut  of  diflfer- 
euoe  in  the  treatment  of  these  two  diseases  is  that  in  tlie  latter  it  is  re- 
oommeiided  to  give  large  doses  of  imlitle  of  p^itassium,  from  fifteen 
to  forty  grains  tbree  or  four  times  within  twenty-four  hours,  and 
during  the  stage  of  irritiition  ttj  combine  with  this  smidl  doses  of 
bromide.  It  has  been  recommended  that  mercury  be  rulibed  into  the 
neck  and  behind  the  ears,  Imt  this  as  well  as  all  forms  of  eounter-irri- 
lation  has  never  lieen  shown  to  have  the  slightest  virtue.  Contem- 
poraaeottsly  with  the  apjjearance  of  almost  every  one  of  the  coal-tar 
products,  sulistances  which  not  only  relieve  pain  but  reduce  tempera- 
ture, has  l>een  the  report  of  their  senuce  in  the  treatment  of  tubercu- 
lous meningitis;  but  aside  from  their  symptomatic  use  they  are  of  no 
value.  It  is  known  that  iodoform  in  solution  when  injected  into  the 
Iieritoneal  cavity  has  caused  a  cure  of  f^eritoneal  tul:>ereidoHis,  and  this 
baa  le<l  to  the  consideralile  use  of  iodoform  in  tul>erculou8  meningitis. 
Lemoiue  gave  eight  grains  of  iodoform  dissolved  in  ether  for  a  j»eritid 
of  thrf«e  months,  without  toxic  symptoms,  and  rejiorts  favorable  re- 
sults. Warfvinge  reported  five  cases  successfully  treated  by  inunction 
of  iodoform  to  the  scalp.  As  the  result  of  his  recommendation  several 
physicians  nf  Sto<'khnlm  employed  it,  but  all  with  the  same  result — 
failure;  so  we  are  forced  to  the  conclusion  that  the  maiority  if  not  all 
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of  Ilia  cases  in  which  favorable  results  of  treatmeut  were  reported, 
were  uot  genuine  examples  of  meDiogeal  tubercultjeie. 

The  o[>erativG  procethires  that  liave  l>een  suggested  for  the  cure  of 
tuberctiloiia  meningitiB  are  also  Ltiimerons,  but  up  to  the  preseut  time 
tlieir  employ  ment  is  searcely  more  than  justifiable,  so  slight  has  bei 
their  influence  on  mortality.     The  object  of  operation  in  tiilierculoQitI 
memBgitis  may  be  either  palliative  or  curative,  the  fii^t  to  rednoal 
pressure,   the   second  to  facilitate  the  conditions  whicli   will   bring] 
alxjut  tiln-ous  change  in  the  tubercles  and  inactivity  of  the  Imcilli. 
The  operations  that  have  been  recommended  are  simple  trejianning 
and  tapping  the  ventricles,  or  tsqipiug  the  vpntricIeB  through  a  fonia^j 
uelle  if  it  l>e  open,  trepanning  and  drainage  of  the  ventricles,  an^*^ 
ilraiuing  the  ventricles  and  Bnl>arachuoid  space  through  an  ofieuiDg 
in  the  vertebral  column*     The  first  plan  has  lieen  abundantly  tricni  by 
American  surgeons,  Keen,  Agnew,  and  othei-s,  as  well  as  by  Bergnntnn, 
Morton,  Franks,  Pollosson,  abrrMul,  l>ut  has  never  l^een  suceesiafuL 
Lannelongue  trephined  in  four  iKniits  of  the  skull,  ti^nj  in  front  and 
two  behind,  and  tlien  passed  tlirongli  on  the  pia  mater  a  liquid  or 
gaseous  current;  the  patient  succumbed  rapidly.     Becovery  has  been  J 
recorded  foil* j wing  ojiening  of  the  HuVjarac^hnoid  apace  in  the  cer\4ejil 
region  by  Ord  and  Waterhouse,  but  the  tluid  was  not  examined  for 
bacilli,  and  there  was  no  positive  evideuce  of  tuberculosis.     A  more 
comiiieiug  cjise  is  one  of  Fiirbiinger's  reported  by  Freyhan,  in  which 
after  lumbar   puncture  aoil  withdrawal  of  fluid  in  which   tuljerclo  * 
bacilli  were  found  the  patient  slowly  recovered.     Quincke  has  seen  | 
cases  which  have  l>eeu  decidedly  ameliorateil  by  tlie  same  pnx*f*dun\ 
It  is  difficult  to  conceive  how  this  operation  ca.n  l3e  of  any  particular 
therapeutic  utility  unless  future  experimentation  can  show  that  the 
imncture  furnisliBS  an  oi>eiiing  through  whi(dj  sulistances  are  carrietl 
iuto  the  in  terra  eningeal  space  which  exeiTise  a  wholesome  influence 
on  the  tuljerculous  eruption  and  the  exudate,  which  seems  scaix^ely 
Iirobable,     The  (pxestion  of   o]>erative   interference   in   hiWrculous 
meningitis  may  be  summarized  in  a  few  words.     The  only  procedure 
that  is  juHtifialile  at  the  present  day  is  lumbar  jmncture,  and  that 
cannot  he  advised  with  any  promise  of  cure,  but  it  is  often  of  benefit 
in  ameliorating  the  severity  of  the  pressui^o  symptoms. 


Bibliography* 

Adeuoi:  CeatnilblaU  f  Ur  Baktcriologie,  voL  vii. 

- — Dm  meningiUss  mtkrobicnncs,  Paris,  1890. 

Aoyanm!  ^littbcihiogcD  Hbcr  die  Pcstepidcmic  ini  Jabnj  18iM,  In  IIoDg-Koii^, 
Toklo,  tS»5. 

BftDti :  Lo  Sperimentale,  1888. 


BXBUOGRATHY  OF  MENOOITIS* 


415 


1892. 


iv,,  p,  93,  nod  vol. 


BaniAl :  Noaimllc  Iconographic  de  la  SalpCariCTt\  No.  3,  1893. 
Lancet,  November  2*^.  1890. 
Zeitschiift  fQr  Hygiene  timl  lofekUouskmnklieiteD,  to],  xv.,  part  2. 
:  B4#stOD  Medical  aod  Surgical  JounniL  vol  catvii,.  p.  4ftt»,  June 
Bullelino  dellaSocietil  medico  cin'nirg lead i  Bologna,  1895. 
Revue  de  Me<lecine,  May.  1893. 
^Bofiome:  Archivio  per  le  8cicnde  mcdicbc,  vol.  xHi..  No,  4,  1890. 
'Bo£2o]o ;  La  Rifomitt  tncdica.  No.  45.  1889. 
iBneglcb ;  Inaugural  DissertAtion.  Jena.  1890, 

r,  Campe  .  Ziegler*s  Bcitrfigts  vol  ii. .  p.  458. 

CiirboDe :  Kerliner  kliuisehe  Wochenscbrift,  No.  15>  1894. 

Caverly :  Medical  Record,  December  1,  1894. 

Clavt-rie  t  Tbt^se  de  Bordeaux.  1880. 

Com  by  .  Journal  de  Mf-decinc  dc  Paris.  June  5,  1893. 

Uaudney  :  X^ncet«  November  29.  1800. 

Diakkr;  Dtstttecbi:  Zeitsclirift  fQr  Nerveiibeilkiinde,  vol 
4U. 

"Elleborsl  1  Iniiuguml  Disserlation.  Ml'incben,  1890. 

Engcl  uml  Rein>ers  :  BaumgarteD'a  Jahreslx-Ticht,  1891. 

Fernet:  Centrulblatt  fQr  allgemeinc  Pathologic  und  paibulagisvhe  Aitatomie, 
Tol.  iv.,  1893. 

Frftnkel:  BcTlinur  klinische  WtK-beuschrift,  No.  27,  18J»L 

Deutscbe  mediciniscbo  Wochcuschrift,  No.  VS,  188(5. 

Frcyban:  Deutsche  metlicioische  Wocliengcbri ft,  No.  36,  Ih94. 

Oebli  und  Puritz:  Centralblatt  fttr  Bakteriologie.  vol  vlil.  No.  5. 

Ghika:  Bulletin  de  la  Societe  d* Anatomic,  Paris.  February,  1892. 

OoUkcbmidt:  Ccotralblatt  fQr  Bakteriologie  und  Parasitenkunde.  vo\,  il,  No. 
,1887. 

Gcodull:  Brain,  1891 

de  GrftodtDfttson  :  Bulletin  de  la  Soci6t£  d'Anatomie,  July,  1895, 

Onu0et:  I^i  Bcmaine  medicaid  No.  14,  1894. 

Onvrn :  Lancet,  March  23,  1895. 

Uahn  :  Deutscbe  niediciniftcbe  Wochenscbrift,  No.  6,  1895. 

llamen  ;  InterDationalc  klinische  Rundsobau,  Nos.  3  and  4,  1890. 

lUnot  et  Luzet :  Arcbivee  de  Medecine  cxpcrimentalc  et  d'Auaiomic  patbo- 

|U«,  No  6,  1890. 

Elauscr .  Mftncbeuer  mediciniscbe  Wochenscbrift,  No.  86,  1888. 

layem  et  Parmentier :  Revue  de  Medecinc,  p.  433,  1888. 
I]tintxe .  Ccntralblatt  fOr  Bakteriologie  und  PanisiUrokunde,  vol.  jlIv.,  Ko.  14* 
[Hocbc:  Arcbiv  ftlr  Psychologic,  vol  xtx.,  p.  200. 
[jaboulay  :  Archives  provincielU-s  de  Cbirurgie,  p.  (SI,  1893. 

lacgtr:  Zettsclirift  fQr  Hygiene  und  Inft^ktionskranklieitcn,  vol  xix.,  pari  2, 
^^aoateii:  Deutsche  mcdicinische  Wochenscbrift,  No.  II   1896. 

Katocn  :  Intemationalc  kllniacbc  Rundschau,  parts  3  and  4,  1890. 

Kemig    Berliner  klinische  Wochonschrift.  p.  829,  1884, 
[Kerr-  Lancet,  Octolwr  26,  1H95. 

[Kircbner;  Berliner  klinische  Wf^hcnscliHft.  No.  28.  1892. 
■Km»nbal«:  Arcbiv  ffir  kliuia^'he  Medicin,  vol    liv.,  p.  89. 

KruFMi  und  Psnsini  t  ZHtachrift  ftlr  Hygiene,  vol.  ix.,  p.  279,  1891-08, 

Ix»  Gendrc  :  Thtsc  de  Paris.  1895. 

Lelcblenstern  :  Deutsrhr  mcdiciniache  Wocheuschrift,  Nos.  28  and  31,  1895. 
I  lamolne :  Archives  do  Miilecine  et  de  Pbannacie  milStaires,  vol  uc..  No.  8,  p.  31. 


4in 


COLLINB — DISEASES  OF  THE  UENINOEB. 


Leuhurdt/. :  Mrincliener  niedidnlsdic  Woch^uschrift,  Noa.  8  luid  9,  18K 
Leplne :  Uc'vue  du  Medecine,  No.  6,  1895. 
Ix'jtkn     BurlintiT  kliDischc  Woclicoschrift,  Nu.  U7.  1895. 
LidiUieim:  IJeriiuer  kliuische  WoclicoHclirift,  No.  13,  1895. 

— —  Bcrlinrr  klmi&chu  WochenscLrift.  p.  269,  1895. 

Lormin  :  Gtizt-tte  ties  Ilopitftiix,  DcccnibiT  2D,  1895. 

Miilincliioi :  L^  Speriiiicoiale,  part  4,  1894. 

McCosh:  MtHlical  News,  January  11.  1806. 

JEcdin  ;  Proceedings  of  the  Tt-nth  InteniiilioDal  CongreaR, 

Mills:  Journul  de  MCtjecme  de  Bmxclk'S,  July  16,  18l»2, 

Mkcoli :  GajieiUi  degli  Oapcdali.  p.  mi,  1891. 

Centralblrttt  frir  Bakteriologie,  vol.  xli..  1892, 

Mirlo:  Giornalo  della  AssfiociadoDe  Na  poll  tana  di  Med  id  e  Natui-alinti,  il,  |»p 
129- LW.  1891. 

>[otisi  :  HifcirniJi  nifdlcii,  1803. 

Morton:  Lancet.  -July  22,  1893. 

Netter:   La  Semaine  me<licale,  No.  11,  1800. 

Contrntblatt  fDr  Baktcriologic.  vol.  xi..  1887. 

Arcbivt'8  gencralcs  de  Meilfcine,  1887. 

Neiimano  tind  SchaeiTer :  Virchow's  Archiv,  vol.  dx.,  1887, 
(JpiH^nbeim  :  DeuLadie  ZeitficliHft  flir  Nerves  he  tlkuDde,  p.  373,  l$»5. 
Oriiicrcxl :  Lancet.  March  23,  1895, 

Orliuann  ;  B4irlincr  kliniHchc  Wochenschrift,  No.  10,  1889. 

Urtinann  nod  Saralcr  :  Virchow's  Archiv,  toL  cxx.,  part  1. 

Paget:  The  Lana?t.  October  7,  189a. 

Patella:  Riformu  inedica,  No.  14 1.  1890. 

Pesina  imtl  Hool :  Aus  dem  patbologiscb-aDatomischcn  Inglitui  des  l^f. 
iltava,  1894. 

PlaJtton :  Journal  of  Mcntiil  Scieoce,  January,  1890. 

Prudden  tmd  Holt :  Proceedings  of  the  New  York  Pathological  8odctjr.  pp.  Wk 
103,  1H9L 

Quincke  :  Verbandhmgen  dcs  X.  Congresses  ftlr  ionerc  Medidn,  p.  SSt}, 

—  Berliner  klini&cbe  Wochenscbrift.  pp.  929-964,  189 L 


—  Volkiimnn^a  kliniscbe  V(»rtrllgt%  new  8i;nc8,  No.  67,  1893 

Dcul^scbeZeitacbrift  filrNervenbeilkunde,  vol,  Ix,,  parts  3  and  4,  IS 


Ilandolpb  :  Johns  Hopkina  Hospital  Bulletin,  June-^July,  189S. 

Rotch  :  Archives  of  Pediatrics,  August,  1895. 

RiiUY  :  Baumgarteu's  Jahreabericht,  1888. 

8ahra!M"s  :  Journal  dc  Mcdednc  de  Bordeaux.  Novcnil>cr  29,  1891. 

tinoger;  Dt^utschc  medicinischc  Wocbenschrift,  No.  25,  1895. 

Sclieror  -  Jahresbcricbt  fQr  Einderbeilkumlc,  new  series,  vol.  xxxix. 

Sunon  :  Gazette  dcs  Ilopitaux.  No.  26,  1895, 

Smith  I  American  Journal  of  the  Medical  Sciences,  October,  187$, 

Diseases  of  Children,  lf«96. 

Silenon :  Journal  de  Meilecine.  de  Cbirurgic  et  de  Pharmacologic,  BnisellMi 
February  27,  1892, 

Stillc:  Pepper*s  System  of  Medicine,  vol  !,,  p.  795, 

Strauss  ;  Bulletin  dc  PAcademitJ  de  M^dcdne,  vol.  xxxii..  p.  27. 

Sttlhlen  :  Archives  deMedecinecxpcriincntalcctd* Anatomic  patbologiqut,  1891. 

Berliner  kliniscbo  Wochenschrlft,  852,  1894. 

Sutherland  :  Brain,  spring,  1894, 

Tcdeschi,  Virchow's  Arcbiv,  vol.  cxxx,,  p.  861. 


CHRONIC   MENINGITIS. 


417 


Tl^iine:  Aichivc&dc  M^dcciuocxperiiueDtA^nectd'Aoatooiiepat^ologique,  No. 

Waterlioiiflc :  Lancet^  Mardi,  1804. 

Wtrichselbaum  :  ForlacliritUj  dt-r  Medicin,  parts  18,  Itl,  1887* 

Wcintniud  :  Zeitsdirift  fiir  k11ni»clie  Mcdicin,  vol.  jucvi. 

Wolff:  Deutsche  rae^iicinische  Wocbenschrift,  1888. 

Zorkcndorf er ;  Pmger  mcdiciniache  Wochcnschrift,  vol.  xiiL,  1893, 


SARCOMATOSIS   OF  THE  PIA. 


o!  the  pia  may  occor  in  a  difl*u8e  or  circumacribeil 
fi>rio  apart  from  similar  uew  growtlis  in  the  central  uervouB  system. 
It  iH  so  iufrequent  that  it  constitut-es  a  pathological  rarity.  Cases, 
however,  have  lieeu  described  by  CVniplaiid  and  Pasteur,  by  Busch,  by 
Cramer,  aad  others,  Meiitiua  uuly  will  bematle  of  the  comlititm  lieiv 
fiir  the  sake  of  completeness,  aj*  it  has  no  ipathognomonie  syiuptoms. 
The  diieaae  consists  of  angiosareomatous  new  forniHtiun  in  tlin  sliHi>e 
of  innttmerable,  eirrumscril»ed,  little  white  f>atcheH  wliitji  deveh>p  in 
the  pia  of  thel>raiii  and  si)inal  cord,  and  are  distributed  variously  and 
irregularly  over  the  suiierticics  of  the  ceutnil  nervous  system.  In 
some  iiiHtances  they  liave  been  found  in  the  suljstance  of  the  nervous 
8>'f$tem,  but  they  are  not  iufre4iuently  ctjolined  to  the  pia.  In  such  a 
case  the  uew  growth  does  not  extend  iuto  the  brain  sul^stance,  al- 
Uiongh  it  may  subjtK't  the  latter  t<:)  si:*me  iiressure. 

Tlie  disease  seems  to  occur  most  fre<|uently  during  the  yeai^  of 
childhr>od,  more  rarely  in  early  adult  age.  The  clinical  symptoms 
which  the  disease  produces  are  those  of  meningitis:  headiiche,  vom- 
iting, stupidity,  manifestations  of  increased  intracranial  pressure,  and 
the  rest 
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CHRONIC   MENINOmS. 

Chronic  inflammation  of  the  pia  oi^cnrring  as  a  sefiarate  disease 
ia  not  a  cjomraou  condition.  AVhen  it  does  occur  the  disease  process 
is  rarely,  probal>ly  never,  limited  to  the  pia  alt»ne,  liut  invohes  the 
8Ui>er&cies  of  the  cortex  as  well,  thus  constituting  a  meningoenceph- 
alitts,  Tlie  Htarting-}K)int  of  the  inflammati(»n  is,  however,  in  the 
meiiiiigeH  and  not  in  the  cortex.     In  one  ver>  well-defined  nervous  dis- 
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ease  (general  paresitt),  this  ])roeetts  iu  ii  diffuse  form  cunstitutee  the 
cerebral  lesions  nl  the  disease.  In  general  paresiH,  in  additiui]  ti3  tlie 
clu'ouic  diffuse  u]eiiing<»eiit'ei»lialitiB,  there  are,  however,  unmistakable 
changes  throughout  the  entire  oervouH  8VHtem,  so  that  the  procsess  in 
the  cortex  and  cere! jral  meuingeH  ronHtitut-es  oidy  a  part  of  the  morbid 
anatomy  of  the  iliaease.  It  is  therefore  not  considered  here^  tm  thh* 
chapter  is  confined  to  a  consideration  of  chronic  disease  of  tha  |»ia 
which  gives  rise  to  clinical  entities.  In  a  geuend  way  chronic  meoiu- 
gifcis  may  l>e  classified  into  true  and  false  chronic  leptomeningitis. 
Etiolijgically  cousidei'ed  the  tii>*t  maybe  subdivided  into  ftyjihiliiic 
(l*y  (nv  the  most  freciuent),  tul)ercuIous,  senile,  and  simple.  Chnmic 
l>seuilonieuingitis  is  always  caused  by  the  clironic,  intemi>erate  use 
of  alcohoL  In  the  strict  sense  of  the  term  it  is  not  a  meningitis  at 
all,  but  a  condition  of  a-dema  and  simjile  exudation  and  infiltra- 
tion, although  naturally  there  may  te  associated  with  it  and  d«> 
j>6ndent  upon  the  same  caiiae  well-marked  ohanges  in  the  blcM^d- 
vessels.  The  r  edema  and  opacity  of  the  pia  in  this  ccmdition  of  the 
meninges  and  brain  are  most  marked  at  the  convexity  along  thelooi^* 
tudinal  fissure.  Similar  changes  are  usually  f*)und  in  the  dura,  Tho 
changes  in  the  cmtex  are  not  secondary,  as  was  at  one  time  thooglit, 
to  those  of  the  pia,  but  are  the  expi^ession  of  the  malign  effects  of 
alcohol  on  the  cortical  I  »lood- vessels,  and  through  them  on  the  tissue. 
Chronic  leptt>meningitisisa  %"ery  rare  condition,  but  of  its  varieties 
the  most  common  by  far  is  that  due  to  syjihilis.  It  constitutes  one 
of  the  forma  of  lirain  syphilis,  and  would  very  proi)erIy  be  treated 
under  that  caijtion,  According  to  its  location  syphilitic  meningitis 
may  be  divided  into  meningitis  of  the  liase  and  meningitis  of  the 
convexities,  the  former  l>eiug  by  far  the  more  common*  Both  of 
these  develop  occasiouidly  in  a  somewhat  acut*)  fasluon,  but  their 
ordinary  course  is  chronic  or  markedly  suluicute.  The  acute  form 
is  so  very  rare  that  it  will  merely  be  mentioned. 


Syphilitic  Meningitis. 

Location  and  Pathological  PaoDUCT* 

The  seat  of  the  syphilitic  process  is  principally  at  the  base  and 
in  tlie  middle  fossa  of  the  skull.  This  fossa  receives  the  middle  cere- 
bral lol)e  and  other  important  brain  structures,  and  gives  points  at 
support,  conduction,  and  exit  to  the  optic  chiasm  and  optic  nenres, 
the  third,  fourth,  the  ophthalmic  division  of  the  fifth,  the  sixth  nenne^ 
and  some  filaments  of  the  sympathetic  nen^es,  as  well  as  important 
Tassels  like  the  middle  meningeal  artery.    In  basal  syphilitic  meniH' 
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gitis  the  inU^ri>ediincular  space  esiiecially  in  tliu  neat  of  sypLilitio 
exudatioQ  and  new  fonuatioo.  Mhuj  of  the  niinst  promineat  8ymi>- 
toiDB  of  biu^l  syiihilitic  memagitiii  nrv  due  tn  iuvolvomeut  of  the 
structures  above  enumt^mted*  so  that  it  in  imjiortiiut  to  Iwar  them  in 
mind*  The  imthologieal  product  of  bv  philitio  meningitiB  does  not 
differ  from  that  of  uther  Hvphilitic  lesion  of  soft  tissues  exce]>t  in 
so  fur  tis  it  is  mcHlified  hy  the  stractural  elements  of  the  meninges. 
ThaefiBential  ek^ment  of  the  lesion  is  tlie  granulation  tissue,  uhich 
itoHBIsIr  of  round  cells  elosoly  pressed  together,  sujipoHed  In  the 
cvniieL'iive-tissue  structure  of  the  jiia.  When  this  graiiuhttion  tissue 
in  collected  into  definite  masses,  it  mattei*s  ni»t  how  smidl  or  how 
laf>;e,  varying  in  size  from  a  pin's  head  to  a  closed  handi  it  forms  a 
giuuma,  and  the  presence  of  such  massc^s  emlx'dded  in  the  pin  con- 
stitutes gummatous  leptomeningitis.  The  pnK^ess  is  usually  a  dif- 
fuse one  and  the  conglomerations  of  granulatinu  tissue  f<a*m  little 
uodeii  or  mtissea.  In  some  inst*inces  tliese  little  ri*Hles  eml  redded  in 
the  metihes  of  the  pia  have  a  resemblance  to  a  tuberculous  eruiJ- 
lion.  (V»llecti<ms  of  them  are  often  found  aiTmud  nervcjs  like  the 
optic  and  ix'idomotor  and  intimately  attached  U)  their  sheatlm. 
Wlien  the  round-ivll  iuHltration  is  disseminated  intu  tlie  sulmtance 
of  the  meninges »  tilling  np  its  meshes  and  alveoli,  and  the  granu- 
lation tissue  is  not  collected  intti  masses,  it  constitutes  exudative 
nyphilitic  meningitis.  Not  infre^piently  lK)th  processes  are  to  be 
seen  immeiliately  adjju^ent  to  one  another,  the  diffuse  infiltration  in 
tfae  aroa  around  the  isolated  gumma.  Tlie  c*hftracteristic  feature  of 
the  syphilitic  process  in  every  ca«e  is  the  develo]>ment  of  round  cells. 
Ver^'  rarely  are  other  cells,  spindle  and  giant  cells,  found  in  the 
neat  of  inflammation  in  suilicient  number  to  be  conspicuous;  and 
when  they  are  they  can  proliably  l>e  attributed  to  other  causes,  sucli 
aa  a  supermlded  tuberculous  infection  l>eing  responsible  for  the  giant 
cells. 

The  newly  formecl  granulation  tissue  is  stnddeil  with  unstable 
blood-vessels,  which  with  the  gr«inuIatiou  tissue  give  the  ver>'  recent 
gummatous  formation  a  grayish-red  a[)i>earance.  Later  on,  however, 
on  Jic^ount  of  contraction  of  the  vessels  and  the  accumulation  of  cells 
about  them,  their  calibre  bec<>mes  obliterated  and  they  are  choked 
oat  of  existence ;  this  gives  the  mature  lesiim  a  characteristic  va«cu- 
larly  imj>overishe<l  apr>eamnce.  This  immature  vascnlarixation  is 
originally  called  into  existence  by  the  im]>etu8  given  to  blood-vessels 
of  the  tissues,  and  is  tiie  result  of  Iniddiug  proliferation  of  these 
reasela.  The  connective  tissue  of  the  structures  into  whicli  the  ex- 
odatioti  takes  place  also  jnanifests  a  reaction  to  the  in'itaut  in  the 
abapo  of  increased  [production  of  the  fixed  cells.     These  changes  in 
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the  vessels  and  in  the  connective  tissue  are  terminal  ones,  for  they 
eventually  contribute  to  their  own  destruction  by  assisting  in  the  pro- 
cess of  necrobiosis  which  goes  on  pari  passu  with  the  development  of 
granulation. 

The  retrograde  metamorphosis  which  always  takes  place  in  this 
unstable  new  formation  as  well  as  in  the  supporting  tissue  is  that 
characteristic  of  fatty  degeneration,  transformation  into  mucous 
tissue  and  simple  atrophy,  and  does  not  require  special  description 
here.  The  introgressive  changes  in  their  various  stages  give  rise 
to  the  different  naked-eye  api)earances  which  syphilitic  meningitis 
presents.  In  some  cases  the  meningeal  area  which  is  the  seat  of 
luetic  disease  will  be  soft  to  the  touch  and  of  a  grayish-white  color  or 
slightly  tinged  with  red,  or  if  there  is  a  gumma  the  color  may  vary  in 
different  zones  of  a  cross-section.  In  other  cases  the  tissue  will  be 
of  a  dirty  grayish-yellow  appearance  and  caseous,  almost  liquid  to  the 
touch,  with  serous  infiltration  and  congestion  of  the  blood-vessels 
around  it,  particularly  in  the  adjacent  depressions  or  sulci.  If  the 
retrogressive  changes  have  been  of  slow  occurrence  the  consistence  of 
the  newly  formed  tissue  is  well  preserved.  The  naked-eye  appear- 
ance of  syphilitic  leptomeningitis  is  particularly  striking  in  the  basal 
circumscribed  or  diffuse  variety.  Frequently  the  brain  can  be  re- 
moved from  the  base  of  the  skull  only  with  great  difficulty  on  account 
of  adhesions  of  the  pia  to  the  brain  and  the  basal  structures,  to  the 
dura,  and  possibly  to  the  skull  itself. 

After  it  is  removed  the  interpeduncular  space,  the  region  of  the 
chiasm,  in  short  any  part  of  the  structures  in  the  middle  fossa  may  be 
embedded  in  and  destroyed  by  the  thickened,  adherent,  degenerated 
pia.  The  adhesions  to  the  dura,  and  through  it  to  the  bone,  may  be 
so  intimate  that  they  cannot  be  separated.  To  the  brain  the  pia  is 
adherent  over  large  areas,  or  here  and  there,  and  united  to  it  by  pro- 
liferation and  overgrowth  of  the  new  tissue  into  the  brain  substance. 
Naturally  these  conditions  of  pia  cause  destructive  changes  in  the 
substances  of  the  brain  which,  however,  vary  in  each  case. 

The  vascular  changes  in  the  pia  and  the  brain,  aside  from  those 
in  the  newly  formed  tissue  in  syphilitic  meningitis,  are  often  verj^ 
well  marked.  They  require,  however,  no  separate  description,  as  the 
changes  are  the  well-known  ones  of  luetic  arteriocapillary  fibrosis. 
It  is  not  at  all  improbable  that  the  occurrence  of  some  of  the  symp- 
toms which  stand  out  so  prominently  in  syphilitic  meningitis,  partic- 
ularly in  the  basal  form,  such  as  vertigo,  are  immediately  dependent 
upon  such  vascular  disease. 
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Symptoms. 

The  symptoms  of  syphilitic  meningitis  are  irregular  in  develoj>- 
ment,  iucoDsi^iot  io  manifestation,  ami  vary  according  to  the  loc^ation 

and  extent  of  the  syphilitic  prtfcess.  Syphilitic  leptomeningitis  of 
the  base  is  attended  by  tjymptoms  which  often  <ki  not  form  a  part  of 
the  clinical  picture  produced  by  circiiniHcrilx»d  liK^tic  di^eiise  of  the 
pia  over  the  convexities.  The  symptoms  c>f  basal  meningitis  will  lie 
meutiooed  first.  It  is  impossible  in  this  article  to  point  out  in  detail 
the  diflei-ence  between  circumscrilied  and  diffuse  basal  meuingitis. 
The  extent  and  contines  of  tlie  leaion  will  have  to  be  inferred  from 
the  number  and  !iss(xnatiou  of  the  symptoms. 

The  most  invariable  symi>tom  is  headache.  Its  location  and 
characteristics  are  not  absnhitely  constant,  but  yet  are  h)oked  upon 
as  somewhat  pathognomtmic.  The  pain  is  a  dull,  boring  ache,  which 
often  increases  to  idmost  unendurable  agtmy.  It  is  frequently  con- 
tinuouH,  worae  at  night  than  in  tlie  day,  and  aggravated  by  stimu- 
lants, excitemeDt,  excesses,  and  by  mental  application.  It  has  no 
characteristic  localization,  being  sometimes  at  the  base  of  the  skull 
and  back  of  the  hejul,  sometimes  across  the  head  from  ear  to  ear^ 
and  very  c^ften  not  localized  at  all,  the  entire  head  being  seenungly 
the  seat  of  the  pain.  Dizziness  is  a  very  distressing  symptom,  not 
only  during  the  exacerbatiou  of  the  pain,  but  in  the  intervals*  At 
the  height  of  the  pain  or  during  an  exacerbation  of  the  vertigiuoiis 
symptoms  there  is  often  vomiting  of  great  severity.  It  is  not  pre- 
ceded or  attended  liy  nausea,  and  is  not  relieved  l>y  evacuation  of  the 
storajich;  its  characteristics  are  those  of  cerebral  vomiting.  Symp- 
toms of  iiTitability,  int*ilerance  of  trifling  annoyances,  incapacity  for 
sustained  ment*d  effort,  vacillation  of  purj^ose  and  (*f  thought  early 
betray  the  development  of  the  diseiise.  With  or  without  the  occur- 
rence of  these  mental  symptoms  there  may  l>e  more  or  less  prolonged 
]ieriods  of  drowsiness,  hehetude,  and  even  of  unconRcionsness  varying 
in  intensity  from  a  state  from  which  the  patient  mav  be  aroused  to  one 
of  coraiilete  coma.  These  attacks  of  mental  sluggishness  and  coma 
sometimes  come  on  very  early  in  the  disease;  they  may  be  of  consid- 
erable duration,  and  may  clear  U]>  rjuickly  even  when  the  patient  is 
not  under  treatment. 

After  the  less  alarming  of  these  psychical  symptoms  have  existed 
for  some  time,  or  after  tlie  occurrence  of  one  or  two  severe  att^xcks,  it 
will  often  be  remarked  that  the  patient's  perception-readiness  is  not 
so  acute,  that  menmrv  is  more  treacherous,  that  interest  and  atten- 
tion are  ditticult  of  arousal,  that  in  .short  a  slight  degree  of  dementia 
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is  present.  Indications  of  changes  in  the  blood-vessels  are  often  not 
lacking,  and  it  is  probable  that  many  of  these  symptoms  as  well  as 
the  motor-irritation  symptoms  to  be  mentioned  presently  are  geneti- 
cally associated  with  this  vascular  degeneration.  Such  symptoms 
are  cold,  clammy  extremities,  depressed  animal  vitality,  impaired 
digestion,  functional  sluggishaess  of  the  bowels,  and  the  secre- 
tion of  a  large  quantity  of  pale  urine  of  low  specific  gravity.  This 
excess  of  urine  may  be  so  great  and  constant  that  it  constitutes 
a  polyuria,  which  is  very  apt  to  be  associated  with  polydipsia. 
Heightened  arterial  tension  and  diminished  calibre  and  elasticity 
of  the  blood-vessels  can  often  be  made  out  by  examination  of  the 
pulse. 

Motor-irritation  symptoms  such  as  muscular  twitchings,  localized 
or  general  convulsions,  and  transient  or  i)ermanent  mono-  and  hemi- 
plegia, sometimes  constitute  a  prominent  feature  of  the  symptom 
complex  of  basal  syphilitic  meningitis.  Motor  symptoms  due  to 
affection  of  the  third  and  seventh  i)airs  are  fre<iuently  among  the 
early  symptoms.  They  may  consist  of  twitchings  in  the  orbic- 
ular muscles  of  the  eyes  or  the  frontalis,  very  rarely  twitchings  of 
the  emotional  muscles  of  the  face,  and  more  rarely  still  of  the  masti- 
catory muscles,  or  of  some  paretic  manifestation  like  lid-droop.  The 
pupils  are  often  irregular,  and  sluggish  reaction  on  directing  a  ray 
of  bright  light  on  the  retina  is  one  of  the  most  constant  accompani- 
ments. A  transitory  squint  may  be  the  first  manifestation  of  cranial- 
nerve  involvement.  These  spasms  and  paralyses  are  not  conjugate 
and  associated,  like  those  from  cortical  lesion,  but  affect  individual 
nerves  or  parts  of  nerves,  and  in  the  beginning  are  especially  char- 
acterized by  vacillancy. 

Some  disturbance  of  vision  is  usually  not  long  delayed  if  the  lue- 
tic process  at  the  base  is  not  extremely  limited  and  remote  from  the 
optic  tracts,  chiasm,  and  nerves.  These  visual  shortcomings,  con- 
sisting of  obscuration  of  sight,  hemianopsia,  and  even  complete 
amaurosis,  depend  very  largely  on  the  part  and  extent  of  the  \dsual 
tracts  involved,  and  thus  upon  the  extent  and  location  of  the  lesion. 
Their  intensity  may  often  be  inferred  with  considerable  accuracy  from 
ophthalmoscoi>ic  examination.  The  ophthalmoscojnc  findings  may 
be  choked  disc,  optic  neuritis,  descending  neuritis,  or  primary  optic 
atrophy,  and  tlieir  relative  frequency  prol)ably  corresponds  to  this 
order  of  enumeration.  Choked  disc,  which  is  always  bilateral,  sug- 
gests an  extensive  basilar  lesion ;  while  optic  neuritis,  which  is  often 
unilateral,  bespeaks  involvement  of  the  sheath  of  the  intracranial  optic 
nerve.  When  disturbance  of  vision,  such  as  hemianopsia,  hemi- 
chromatopsia,  or  loss  of  vision  in  some  segment  of  the  visual  field,  or 
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(IB  of  oDe  e^e  uud  lieEuauopsia  of  the  othei\  exists  witlioat  in 
the  begiimiug  detectable  changes  in  the  background  of  the  eye,  then 
the  syphilitic  process  is  causing  destructive  action  behind  tli«  chiasm 
in  the  optic  tracts  or  poasibl.y  in  the  chiasm  itiielf,  and  mmritis  and 
(leaoeoding  atrophy  are  to  be  couHtantly  Hought  after,  for  although 
their  o(?curr<^nce  may  be  long  delayed  they  rarely  fail  to  make  their 
apjiearance  eventually .  Aftection  of  the  optic  nerveti  in  often  1  li lateral, 
althongh  it  may  appejir  firnt  in  one  eye  then  in  the  other.  Very  re- 
markable is  the  fact  that,  like  all  tlie  other  Hvmi)tomft  of  basilar  syph- 
ilitic meningitis,  it  may  entii*ely  clear  u]i  to  recur  agaio,  or  pos- 
sibly when  the  process  has  not  gt>ne  beyond  chok^nl  disc  with  the  aid 
^;iif  treatment  it  may  disappear  forever.  Such  a  desiral)le  termination 
:  choked  disc  has  been  noted  a  nninlK^r  of  times,  and  I  have  recently 
led  au  instance. 

lie  cranial-nerve  affections  which  next  to  tlie  optic  are  numeri- 
\y  tlie  most  frequent  are  tlime  of  the  third  nene.  The  point  of 
exit  of  this  nerve  is  anatomically  so  situated  that  a  iMtsilar  meningi- 
tis of  comparatively  slight  extent  is  very  apt  to  involve  not  only  the 
nerve  of  f>ue  side  bnt  of  Imth,  and  all  the  branches  of  each,  as  well. 
The  imi>ortance  of  recognizing  the  fre<iuent  sypliilitic  origin  of  pare- 
sis of  tlie  oculomotor  nerve  has  l>een  pointed  out  by  many  writers^ 
but  none  has  done  it  so  forcibly  and  so  thoroughly  as  Uhthoff.  In 
kjtiie  large  numl)er  of  cases  which  this  writer  has  analyzed  and  i)er- 
■iOiiiiUy  observed,  by  far  the  most  common  lesion  which  prr>duced 
diaemBB  of  the  oculomotor  was  basilai'  sypliilitic  meningitis,  and  in 
this  opinion  he  him  received  fullest  confirmation  from  Oppenlieira, 
Marina,  Siemerling,  and  many  other  recent  writers.  The  symp- 
toms x»r<^Hlnced  by  involvement  of  the  third  nerve  by  the  syphilitic 
process  is  that  of  single  or  double  ophthalmo])legia,  as  all  the 
branches  «>f  tlie  oculomt»tor  ner^e  an>  usually  involved.  In  the  l>e- 
ginning  the  paralysis  may  show  itself  in  but  au  iudi\4dual  structure 
supplied  by  the  thinl  nerve,  such  as  the  eyelid  when  it  is  manifest 
by  ptosis;  but  ailvfuice  in  the  course  of  the  disease  is  generally  at- 
tended by  a  progressive  involvement  of  other  branches  of  this  nerve, 
although  the  paralysis  may  femain  confined  to  a  single  muscle.  Ex- 
ternal ophthalmoplegia  is  a  rare  accompaniment  of  syphilitic  basal 
meningitis.  There  can  be  no  doubt,  however,  of  its  otHurrence. 
Fonnerly  it  was  thought  that  this  variety  of  o]>htlmlnioplegia  spoke 
unequiv«xmlly  in  favor  of  involvement  of  the  nucleus  of  the  nerve,  but 
jiaratysis  of  single  branches  of  the  oculomotor  nerve  with  basal  men- 
ingitis has  IxMm  oliserved  l)y  so  many  different  oliservers  that  the 
reality  of  its  fK*currence  is  beyond  doubt.  Symptoms  denoting  in- 
jury of  other  of  the  anterior  crimial  nerves  occur,  but  they  are  l>y  no 
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means  so  common  us  those  just  mentioDed,  Of  tliese  the  trigeminus 
is  oiore  frequeutly  involved  than  the  patheticiiw  err  abdxicens. 

The  isymptoma  which  iui-tiouipany  involvement  of  the  fifth  ner\'e 
are  limited  to  those  oe-ciu^ring  through  injury  to  its  sensory  branches, 
amiiHtheMia,  by  perjestheaia,  analgewia,  formicatioii,  etc,  in  the  ocular 
and  cutimeous  su|>ply  of  the  first  and  secouil  diviHions.  If  the  laeu* 
ingitic  process  involves  the  olfactory  nen'e  the  Bym])tom8  will  be  dis- 
turbance of  its  function,  particularly  manifest  by  anonmia.  If  the 
sheath  or  tnink  of  the  fiu^ial  nerve  be  implicjit^d  there  will  be  convul- 
sive or  paralytic  phenomena  in  the  muBcle  supply  of  this  nerve,  that 
is  facial  tic  or  facial  paral3'sis.  The  cranial  nerves  given  ofif  poste- 
rior to  the  seventh  are  by  virtue  of  their  anatomical  ])osition  involveil 
with  relative  infrequenoy.  An  exception  should  possibly  l>e  made  of 
the  pneumo^astric  nerve,  as  symptoms  of  injured  cardiac  innervation 
suclt  tm  tachycardia,  bradycardia,  and  incoustoncy  of  rhythm  and 
volume  of  the  pulse  are  frecinently  a  part  of  the  clinical  picture  of 
basilar  syphilitic  meningitis.  It  will  be  seen  that  the  symptoms  of 
cranial-nerve  inv*Jvement  are  among  the  most  important  in  the  symp- 
tonuitology  of  basilar  syphilitic  meningitis.  They  are  not  more  con- 
stant, nor  so  much  so,  as  headache,  vertigo,  and  slight  tlisorder  of 
the  mental  hiculties.  They  are,  however,  more  Higuiticant,  for  ciire- 
fiil  study  of  their  development,  their  course,  and  their  combiuation 
have  letl  cliniciaus  to  attach  the  greatest  diagnostic  import^ince  t(7 
these  symptoms.  The  association  of  symptoms  is  itself  very  sugges- 
tive, but  more  so  than  this  is  the  variation  in  jjresence  and  intensity 
of  the  symiitoms.  This  striking  intermitt^^ncy  in  the  severity  of  the 
symptoms  has  lieen  spoken  of  by  almost  every  wxiter  since  Murri 
called  attention  to  it  in  1876.  Sachs  especially  has  emphasized  the 
fliaguostic  importance  of  this  change  in  the  intensity  and  course  of 
the  symptoms. 

Symptoms  of  motor  irritation  such  as  localized  or  general  spasms 
or  couvidsions  of  the  extremities  are  not  essential  integers  in  the 
clinical  mauifes tuitions  of  basilar  syphilitic  meningitis,  nor  is  mono- 
[)legia  or  hemiplegia,  althongh  any  of  these  symptoms  may  occur  and 
the  fii-st  named  occurs  with  some  frei[uency.  The  convulsions  are  not 
focal  and  they  conform  to  no  special  type.  They  are  resultant  in  all 
probability  upon  disease  of  the  bloml- vessels  and  not  upon  the  basi- 
lar meningeal  process  directly.  These  convulsive  attacks  of  an  epi- 
leptoid  nature  ma^^  be  accompanied  by  loss  of  consciousnei^s,  or  they 
may  alternate  with  periotls  of  restricted  consciousness  which  approxi- 
mate in  character  the  so-called  dreamy  state. 

A  paralytic  coudititm  that  sometimej^  develops  with  basilar 
syphilitic  meningitis  is  alternating  hemiplegia^  paralysis  of  tlie  face 
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OD  one  Bide  and  of  the  extremities  ou  tlie  other.  This  svndrume, 
wheo  developing  with  other  symiitomB  of  basilar  menini^itis,  espe- 
cially the  headache  and  the  oi)tic  and  oculomotor  nerve  inviilvemeut, 
indicates  secondary  invasion  of  the  ijeduncle  by  the  luetit*  process. 
lu  Uhthoflf's  monogniph  twelve  such  cases  are  collected  from  the 
literatare.  Very  rarely  do  other  lower  segments  of  the  central  uor- 
vous  system,  such  as  the  pons  and  oblongata^  become  involved  by 
extension  and  proliferation  ot  the  syphilitic  process  into  them,  but 
when  they  do  ix>ntal  and  Inilbar  symptoms  will  l^e  added  to  those 
alremly  detailed  as  chaiacteriHtic  of  syj>hilitic  basilar  meningitis. 

Symptoms  of  Syphilitic  Leptfmiemngilts  of  the  Cotwexitte^. 

Circumscribed  syphilitic  meninigitis  of  tlie  convexities  is  much 
more  nncomraou  than  the  form  just  considered,  syphilitic  Imsilar 
meningitis.  It  cannot  be  said  that  any  j>articular  area  of  the  cortex 
m  the  sent  of  the  lesion,  although  the  meninges  over  the  frontal  and 
|iarietal  lobes  are  the  favorite  Itx^atious.  Histological ly  and  Huntomi- 
caUv  the  lesion  does  not  differ  from  the  basal  variety.  In  urea  it 
may  be  circumscribed  or  diffused  and  in  intensity  it  may  be  accom- 
panied by  a  considendile  degree  of  encephalitis  or  by  iwu'hymeuin- 
gitiM.  The  little  grauulatious,  so-called  miliary  gnmmata,  are  i>er- 
hajia  less  common  in  this  locality  than  at  the  liase,  and  thickening  of 
the  pia  hr  the  interstitial  exudate  is  more  common. 

It  is  unwise  to  attempt  to  separate  these  two  forms  of  menin- 
gitis by  any  hard-and-fast  lines,  for  not  infrequently  the  process  at 
the  base  extends  to  the  convexities  and  thus  coDstitutes  one  diseiise 
entity.  In  fact,  in  those  crises  of  basal  syphilitic  meningitis  in  which 
motor-cortex  irritation  symptoms  are  prominent  it  is  very  jirobable 
that  such  extension  has  iiikeu  place.  In  discussing  the  form  of  men- 
ingitis at  the  base  it  was  stated  that  round-cell  iniiltration  and  vaa- 
cnlar  change  which  is  bo  striking  in  the  meninges  often  extended  into 
the  cortex  and  thus  a  meningoencephalitis  resulte<b  It  is  in  luetic 
meningitis  of  the  convexities  and  imrticularly  in  the  circumscril)ed 
variety  that  this  is  common*  In  fact,  8yr)hilitic  disease  of  the  pia 
without  changes  in  the  cortex  is  the  exception.  ftTien  the  n^latiou 
nf  the  i*ial  bloo<l-vessel8  to  the  cortex  is  hcwue  in  mind  and  it  is 
remembered  that  in  syphilitic  leptomeningitis  the  blootl- vessels  are 
always  diseased,  the  association  of  encephalitis  with  syphilitic  men- 
ingitis will  lie  reailily  understood. 

Tlie  symptoms  of  syphilitic  meningitis  of  the  convexities  differ 
from  thr*se  of  the  bnsilnr  vuri»^iy  «H]ly  l>y  the  absence  of  some  striking 
nymptoms  of  the  forrntT.  pjirticularly  tlifmo  of  involvement  of  the  an- 
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terior  cranial  nerves,  and  by  the  i^rominence  of  others,  such  as  those 
indicative  of  lesion  of  detiiiite  \mrtH  of  the  motcjr  cortex. 

The  headache,  vertigo,  naiinea,  irritabilit}',  mental  obBCiiration, 
stupidity,  etc,  with  the  cliaracteristics  already  mentioned,  occur  with 
the  same  frequency  as  in  the  basilar  form,  and  may  1k>  the  only  symjH 
toms  for  a  long  time.  The  headache  esfN^cially  may  lie  a  symptom 
which  anteilates  by  a  long  time  the  oiiaet  of  any  of  the  others,  although 
not  necessarily  so.  Stieglitz  has  reported  an  iDstauce  in  which  the 
patient  did  notnuflfer  from  headache  until  ]mrtial  ]>aralysis  hml  devel- 
ofjed.  The  pain  is  frequenth^  confined  to  a  very  sraalJ  area  of  the 
sknU,  and  often  sucli  an  area  is  tender  to  pre.sfiure  and  percusBion. 
Sooner  or  later  if  the  lesion  be  over  the  central  cou  volutions  motor-ir- 
ritation phenomena  in  the  shai>e  of  convulsions^,  ejjileptoid  in  nature, 
or  ijaralysiH  with  charactoristtcs  called  cc^rtical  will  occur.  The  pre- 
dominant feature  of  the  convulsive  attack  is  that  it  is  focal,  Jack- 
sonian  in  type.  The  8i>aam  which  may  or  may  not  l3e  preceded  by 
a  definite  aura  liegius  in  a  sejiarate  member  or  digit  and  ma^^  b© 
confined  to  it  for  a  numljer  of  attackn  and  not  attended  with  loss  of 
consciousness;  but  eventually  the  con%'uI»ive  phenomena,  although 
definite  and  local  in  their  first  manifest4ition«s,  become  universab  and 
the  attending  loss  of  consciousueBS  may  be  very  prolonged.  These 
attacks  of  focal  epilepsy  are  of  varying  fretjuency,  but  like  all  the 
other  symptoms  their  course  is  prr>gressive.  Tlie  paralytic  manifes- 
tations—monoplegias  and  hemiplegias— which  occur  when  locidized 
areas  that  are  posited  aa  definite  motor  centres  are  invaded,  need 
not  be  descrilDed  in  detail.  It  must  be  mentioned,  however,  that  one 
characteristic  of  cortical  motor  ijaralysis,  the  tendency  to  disappear 
or  to  greatly  imjirove,  is  lacking,  while  a  st^xte  of  contracture  is  very 
apt  to  attend  or  follow.  Heightened  myotatic  iiTitability,  manifested 
by  increased  ankle,  knee,  and  tricepa  jerk,  and  diminished  cutaneous 
reflex  are  usual  accompanimeuta,  Sensory  manifestations  do  not  cut 
a  very  promineut  figure  in  the  symptomatulogy  of  t!ie  disease.  Par- 
esthesia, t)r  pain  of  centi^al  origin  manifesting  itself  iu  indi\'idual 
I>arts  or  meml)erH  of  the  body,  may  be  complained  of,  i^ai-tacularly  in 
association  with  the  convulsive  attacks.  Loss  of  dexterity  and  i^er- 
vei-sions  of  tactual  and  iiosition  sensibility  have  lieen  noted  when  the 
pathological  jjroduct  is  confined  to  the  motor  areas.  These  are  symp- 
toms mediated  through  involvement  and  disease  of  the  cortex,  and 
are  not,  sti'ictly  speaking,  meningeal  symptoms  at  all. 

Symptoms  indicative  of  cranial -nerve  involvement  do  not  form  a 
part  of  the  clinical  i>icture  caused  by  circumscribed  syphilitic  lepto* 
meningitis  of  tlie  convexities,  although  sluggishness  of  the  pupils  is 
oftentimea  to  im  made  tnit.     Wlien  they  do  rxicur,  it  signifies*  involve- 
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at  o(  other  parts — the  menioges  of  the  bane^  the  brain  tissue,  or 
be  nerve  tsheaths  themselves. 

Naturally,  if  certain  areas  of  the  brain  to  which  are  allooated  de- 
finite memories,  such  as  the  visual,  auditury,  and  speech  areas,  are 
iujored,  symptoms  which  Ijesj^eak  such  involvement,  as  some  form  of 
Bik[>hasia  or  disorder  in  the  interpretation  of  impressions  by  such  ceu- 
Hkres,  will  occur.    Such  symptoms  are  not  oi  common  occurrence.     In 
^Bhis  description  the  fact  that  syjihilitic  meningitis  and  meniuKoeu- 
Hlephalitis  of  the  eonvesities  is  most  commonly  found  over  the  frontal 
^^and  frontocentral  region  of  the  brain  htm  l>een  kept  in  mind,  and  the 
symptomatology  cnrresiionding  to  lesion  of  such  parts  hiis  l>een  de* 
lineated.     Oecasiomdly  the  severity  of  the  sypliilitic  process  is  ex- 
Iiende<l  on  the  meninges  and  cortex  of  the  frontal  or  occipital  regions 
aloue,  and  in  such  cases  Hympt*»ms  indicative  of  disorder  of  function 
of  these  parts  may  be  i^romiuent*     Space  does  not  permit  enumera- 
Kjtion  or  discussion  of  these  symptoms,  but  they  will  be  readily  under- 
^Htood  by  reference  to  the  sec^tion  on  localization  in  the  ai-ticle  on 
HbjgpppBi  of  the  Brain.     The  mental  sym]>toms,  however,  which  some- 
^^raie«  occur  with  luetic  leptomeningitis  of  the  convexities  desen^e 
special  mention.     They  may  be  entirely  wanting,  but  unfoiiunately 
in  a  considerable  number  of  cases  there  is  a  pn^gressive  diminution 
of  mental  faculties  simulating  and  sometimes  mistaken  for  general 
paresis,  while  on  the  other  hand  defective  inhibition  of  impulses 
and  disordered  association  may  be  so  great  as  to  constitute  genuine 


DUONOSIS. 

The  diagnosis  of  syphilitic  meningitis  of  the  base  or  of  the  convexi- 

^ea  is  ordinarily  made  without  difficulty.     One  of  the  most  weighty 

MH  to  suggest  the  tliagnosis  is  a  history  of  syphilitic  infection, 

;  still  more  suggestive  in  contributing  to  the  diagnosis  is  the  course 

rf  the  symptoms.     The  symptom  complex  itself  of  headache,  boring, 

ionizing,  and  nocturnal ;  vertigo;  mental  shortcomings ;  excitability 

'^and  volubility  J  attacks  of  lethargy  and  somnolence;  and  in  the  basal 

variety  symi^toras  of  oculomotor,  optic,  and  other  anti*rif>r  cranial- 

aerve  involvement,  and  for  the  convexity  variety  symptoms  of  motor 

;id  j>refrontal  irritation,  is  nearly  pathognomonic.     Tlie  multiplicity 

3d  diversity  of  the  symptoms  speak  louder  than  anything  else,  ex- 

i^pt  the  irregular  and  episodic  evolution  of  the  disease,  in  favor  of  the 

joeis.     Tlie  therapeutic  test  is  unfortunately  of  sen  ice  in  but  a 

diseases,  but  this  is  one  of  them.  e8i>ecially  if  it  is  applied  early, 

bere  can  scarcely  bo  any  chance  for  error  of  diagnosis  in  a  case  with 

Jy  sis  of  one  or  more  branches  of  the  oculomotor  nerve,  headachei 
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vomiting,  stupidity,  psychical  limitations,  etc.,  which  reeponds  with 
comparative  Teadinesa  to  a  course  of  LDonctiooa  or  to  a  number  of 
mercurial  injections. 

Course. 

The  course  of  8vi>hilitic  meningitis,  if  uuinfiuenced  by  treatment, 
is,  like  that  ot  all  other  f(>rms  of  bntiii  8y[>hilis,  esHeutiaUy  a  progres- 
sive one.  It  miiiit  uot  lie  uDderntocxl  from  this  that  the  disease  is 
uniformly  progressive;  on  the  contrary,  its  course  im  characterized 
by  periods  of  iicute  intensification*  by  prohmged  maiatenajice  of  the 
fitatm  qitft,  by  remissions  in  the  severity  of  all  of  the  sympt4»ms,  mud 
by  total  disappearance  of  some.  Notwithstanding  all  th(«e  the  dis- 
ease, when  uDtreated,  and  oecasionally  when  hvated  in  the  most  mp- 
proved  way,  tends  nn>nth  aft4>r  month  and  yeur  after  year  to  become 
more  deeply  and  firmly  established  and  further  removed  from  recov- 
ery. In  meningitis  of  the  convexities,  as  the  disease  cotitinue«i  to 
develoj)  and  the  symi+t'oms  Ix^eome  moi^  general  in  their  manifi*-stii- 
tions,  the  clinical  (>icture  may  de\aate  in  its  finer  delineation  from 
tliat  which  we  have  attempted  to  ptaimv.  Sometimes  the  symptcmi 
complex  pointa  only  to  dementia,  to  mania,  or  to  epile[>sy.  In  the 
basilar  form,  particularly  if  the  structures  at  the  anterior  iK>rtion  of 
the  middle  cerebral  fossa  aloDe  are  involved,  there  may  l»e  apparent 
cessation  of  the  symptoms.  Tliis  is  more  likely  to  occur  after  sueli 
development  of  tlie  disejise  is  reached  that  the  structures  implicated, 
as  some  of  tlie  anterior  cranial  nerves,  are  practically  destroye^l. 
But  eventually  after  years,  perhaps,  there  is  implication  of  some  part 
of  the  central  nenous  system,  particularly  through  syphilitic  dia- 
ease  of  the  blood-vessels,  and  pathological  conditions  develop  which 
quickly  leiul  to  death. 

Duration. 

Tlie  duration  of  syi>hilitic  meningitis  is  extremely  variable.  It 
defiends  sf>mewhat  on  the  time  that  has  elapsed  since  the  primary 
lesion,  on  the  severity  and  extent  of  the  disease  procefis,  as  well  as  on 
the  symphuns  pointing  to  implication  of  the  cortex  and  individual 
structures  by  the  exudation  and  new  gr-owtli,  au<l  to  some  extent  on 
the  treatment.  It  is  not  a  self-limiting  disease.  Without  treatment 
its  coui-se  is  progressive  up  to  the  point  of  destruction  of  the  tissues 
aTid  stnictures  in  juxt^iposition  to  it,  but  nut  neeessarilv  up  io  the 
[x>int  of  death. 
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Pboonobis. 

The  prognosis  is  better  for  meuiugeal  syphilis  than  for  any  otlier 
form  of  hies  cerebri.  It  is  better  in  meningitis  of  the  convexities  than 
in  the  basilar  form.  It  is  bett+^r  when  the  symptoms  indicate  involve- 
ment of  tbe  anterior  part  of  the  middle  brain  fossa  than  when  they 
int  to  involvement  of  the  iKJsterior  portion.  In  the  hitter  case  im- 
plication of  the  oblongata  or  tlie  nerves  to  which  it  gives  8iir>erficial 
origin  is  an  omen  of  evil  import.  The  occuiTeuce  of  symptoms  that 
point  to  extension  of  the  syphilitic  prcx^ess  to  the  atljacent  brain  tis- 
sue, as  to  the  i>ediineles  in  the  basihir  form  and  t<  *  the  cortex  in  the 
iM>nvexity  form,  materially  lessens  the  chances  either  of  recovery  or 
of  great  amelioration. 

Gravity  of  prognosis  is  increajsed  when  the  symptoms  point  to 
syphilitie  disease  of  the  blood-vessels<  A  patient  who  has  6\  philitic 
meningitis,  l>e  it  of  the  base  or  of  the  convexities,  and  who  has  at 
the  same  time  syphilitic  endarteritis,  may  experience  some  ameliora- 
tion of  the  meningeal  symptoms,  but  he  ciuinot  recover. 

The  prognosis  is  most  favorable  in  tho^e  cases  whicli  occur  within 
five  yejirs  after  the  initial  affection  and  in  which  mercurial  treatment 
llias  not  been  thoroughly  canned  out.  It  is  jmrticularly  favorable  in 
sodi  cases  if  the  sym]>toms  l>e  entirely  meningeal.  It  is  not  an  un- 
common ex|)erienc^  to  have  a  patient  with  fully  develoi)ed  symptoms 
jof  bagilar  meningitis,  inclntling  prt»f<»und  affection  of  the  oculomotor 
lerve  and  a  considerable  degree  of  pai>illitis,  regain  full  and  normal 
th  under  proper  antisyphilitic  treatment.  These  cases  are  prob- 
all  of  the  kind  in  which  the  predominant  product  of  the  syplii- 
tic  priRTess  is  exudative  and  in  wliich  the  round-cell  infiltration  does 
not  go  on  to  orgiinization  and  later  to  retrogradation.  The  prognosis 
of  syphilitic  meningitis  is  worse  in  those  persons  who  are  addicted 

any  form  of  ricious  excess,  it  is  worse  in  those  past  midtlle  life 
ihan  in  young  lulults,  and  in  a  general  way  it  may  be  said  that 
it  is  unfavorable  in  proportion  to  its  duration.  No  such  relation 
exists  between  the  intensity  of  the  symptoms  and  the  prognosis.  In 
s<r>me  crises  the  symptoms,  purely  meningeal,  may  bo  of  great  se- 
verity and  yet  the  disease  terminates  in  complete  recovery^  Wlien 
the  symptoms  and  objective  signs  point  to  severe  cortical  involve- 
maot,  the  prognosis  for  eomidete  recovery  is  unfavorable,  but  for 
•miirked  and  continue<l  amelioration  of  the  symptoms  it  may  still  be 
very  good.  Wlieu  cortical  tissue  is  once  destroyed,  however,  there 
is  no  rejmir,  alth<»agh  there  may  be  partial  restoration  of  function 
through  the  compensatory  activity  of  other  parts.     The  prognosis  in 
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Syphilitic  meniogoeiiceiJialitiB  varies  aceoriling  to  the  location  and 
amouut  of  the  destructive  procesH. 

All  thiugH  coiiHiderecl,  the  progno^iis  in  syphilitic  meningitis  is 
more  favorable  than  in  any  other  form  save  acute  non-infectious  men- 
ingitis. 

Tbbatment. 

The  treatment  of  syphilitic  ineuingitiH  dcfca  not  differ  from  that 
ijf  syphiHtic  disease  of  other  parts  of  the  b(>dy,  and  consists  in  main- 
taining bodily  nutrition  and  in  the  administration  of  mercury  and 
iotlide  of  potassium.  The  method  of  administering  these  two  sub- 
stances varies  somewhat  according  to  the  length  of  time  between  the 
initial  lesion  and  the  onset  of  meningeal  symptoms,  and  acniording  to 
the  amount  and  kind  of  treatment  that  the  patient  has  had  sinc^  the 
time  of  infection.  In  a  general  way  it  may  be  siiid  tliat  the  fniiber 
removed  the  meningitis  is  from  the  time  of  si>ecifio  infection  the  less 
amenable  will  the  8ymi>toms  be  to  mercury  alone. 

One  of  the  most  sti'iking  manifestations  of  the  efficacy  of  mercufy 
in  syphilitic  affection  is  seen  in  the  rapidity  with  which  symptoms 
of  meningitis,  especially  irritation  aymj>toms  such  as  headache,  dis- 
appear under  the  use  of  mercur\\  The  mrHlo  of  administering  mer- 
cury is  less  importtmt  than  determining  tlie  dose  for  the  individual 
and  then  maint^dning  it.  Pei-aonally  I  |>refer  inimction  of  the  com- 
mon unguentum  cinerenm  applied  in  the  customary  way.  Very  fre- 
quently I  have  seen  abnipt  csessation  of  meningeal  symptoms  after 
a  few  aitpliciitions  of  blue  ointment  behind  the  ears  and  at  the  l>ase 
of  the  skulL  I  iim  at  a  Kiss  for  rational  interpretation  of  the  ap- 
parently increased  efficacy  of  mercury  iu^  many  early  cases  of  brain 
syphilis  when  thus  applietl,  but  experience  com] vols  me  to  reeog- 
nize  it  as  a  fact.  Iodide  of  i>otassium  should  be  administered,  not, 
I  believe,  in  combination  with  mercury,  so-called  '*  mixed'*  treat- 
ment, but  separately,  in  a  mildly  alkaline  water  such  as  Vichy,  and 
in  large  doses.  Although  it  may  l_)e  given  contemporaneously  with 
the  mercury,  if  the  symptoms  are  not  of  great  urgency  I  prefer  to 
follow  the  mercury  with  the  iodide.  It  scarcely  need  be  mentioned 
that  all  forms  of  alcoholic  and  narc*)tic  indulgence  are  to  be  studiously 
eschewed,  I  have  found,  however,  that  when  it  is  necessary  to  ad- 
minister the  potassium  iodide  in  large  doses  and  for  a  prolonged 
time  symptoms  of  iodism  may  l>e  most  satisfactorily  combated  by 
giving  from  six  to  eight  ounces  of  very  dry  sherry  in  the  twenty-four 
hours.  Any  considerable  physical  effort  is  to  be  advised  against, 
and  mental  application  as  well  as  all  kinds  of  tasks  and  exi>erieuceB 
that  upset  the  patient's  equanimity  are  to  be  avoided. 
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Treiitment  at  home  may  often  be  8Upi»lemeiitc»d  with  great  advan- 
taK©  by  a  visit  to  any  of  the  many  American  and  EiiiDpeaii  npringa 
and  baths  which  have  gained  repute  for  their  salubrious  effects  on 
syphilitic  affections.  In  meningitis  of  the  convexities,  after  the  more 
Acute  symi)tums  have  Hubaided  under  the  iutliience  of  mercurial  and 
iodic  treatment,  the  cjuestiou  at  operation  for  removal  of  the  scai- 
Uke  formation  o!  connective  tissue  which  remains  and  which  often 
proiluces  fotuil  svuijitomH  will  arise.  English  eurgeonn  (Horsley, 
Macewen*  and  otliei"s)  advise  such  procedure,  but  the  experience  of 
Ameriinui  neurologists  and  surgeons  is  not  entirely  iu  favor  of  it, 
WTien  such  a  lesion  is  eutirely  unamenable  to  metlicinal  treatment 
and  the  coui*se  of  the  focal  symptoms  is  progressive,  everything  is  to 
be  gained,  I  believe,  by  resoi-t  to  operation. 

Cerebrospinal  Syphilis. 

In  the  same  way  that  tlie  term  brain  syphilis  (see  page  111)  almost 
ays  me^ans  syphilitic  lepbimeuingitis,  and  is  used  synonymously 
with  it,  the  term  cerebrospinal  syphilis  usually  implies  the  existence 
of  a  syphilitic  leptomeningitis  of  the  brain  and  the  cord.  When 
syphilis  manifests  its  i^ecc^ut  Jictivity  ou  the  central  neiToiis  system 
and  its  coverings,  the  disease  manifestations  are  not  nsually  limited 
to  ijidividual  parts  of  it;  on  the  contrary,  they  are  likely  U)  lie  dis- 
tributed over  wide  areas.  Thus  luetic  disease  of  the  cerebrospinal 
type  IB  much  more  freciuent  than  syphilis  of  the  brain  or  oord  alone. 
This  on  first  thought  may  not  seem  entirely  true,  and  particularly  if 
tlie  teachings  of  the  older  wTiters  are  remembere<l.  As  a  matter  (if 
fact^  however,  miiny  of  the  cases  formerly  considere<l  as  forms  of  brain 
syphilis  are  shown  not  infrequently  on  the  i)08t-raortem  table  to  be 
esAmples  of  cerebrrjspinal  syphilis  in  which  the  8i»iiial  symptoms  were 
so  masked  and  overshadowed  by  the  cerebral  symptoms  that  they  went 
xmreoogmzed.  This  is  reailily  understood  wljen  we  remember  that  in 
the  great  majority  of  caaes  of  cerebrospinal  syphilis  the  symptoms 
of  brain  involvement  are  first  and  most  marked,  and  although  they 
may  remit,  they  are  always  present  throughout  the  entire  course  of 
this  disease  in  some  degree,  while  the  si»iyid  symj^toms  are  almost  al- 
ways secondary  in  point  of  time. 

Symttoms. 

Syphilitic  disease  of  the  oord  and  its  meninges  is,  compared  with 

^Mpteospinal  syphilis,  relatively  rare.     When  it  does  oci*ur  it  gives 

nwto  the  clinical  tyju^s  of  transverse  myelitis,  syphilitic  spinal  pa- 

nljrsis,  and  sometimes  the  Brown-Boquard  symx>tom  complex.     With 
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these  alone  we  are  not  here  concerned^  and  we  shall  consider  them 

only  as  they  ont-fi*  into  the  diniral  pictnro  of  cc^rebroaiunal  syphilis* 

The  modu  of  develoj>meiit  of  cerebrospinal  syphilis  is  exceedingly 
variable,  Imt  bb  a  rule  tho  enrebral  symptoms  appear  first  and  con- 
timie  to  i)redoininate.  They  are  iiHually  tliose  attending  luetic  lepto- 
meniugitis,  such  as  heaclache,  vertigo,  undehnable  dreadi  feeling  of 
inii>ending  disaster,  |»sycliieal  disturbance  varying  from  slight  stu- 
pidity and  forgetful news  to  Lalliicinat^jry  ilelirium  and  considerable 
tleinentia,  convulsive  phenomena,  disturbance  of  articulation,  dis- 
turlmuce  of  visicm  and  pen^ersion  of  function  of  some  of  the  exTular 
musrles,  particularly  tlin  third  nerve,  apoplectic  attacks^  and  tnuiHi- 
tory,  recurring,  ur  persistent  r»aral\'sis.  These  symptoms  may  dc- 
v©lo]>  very  gradually  or  in  part  only,  and  then  suKiside  cvr  becxjme 
m4)re  or  lews  stationary,  or  they  may  come  on  with  considi^rablc 
abruptness,  reat^h  an  alarming  intensity,  and  then  rather  suddenljk 
remit,  or  symptoms  pointing  to  invi»lvement  of  other  jiarts  of  the 
central  nervous  system  may  lie  added.  The  spinabcord  symptoms  are 
those  which  may  Ije  referred  to  irritatinu  oi  the  p<»stt*rior  and  anterior 
spinal  roots  and  to  imphcation  of  the  medullary  tissue  itself  by  fires- 
sure  of  the  luetic  meningeal  exudate,  and  its  extension  into  the  sub- 
stance of  the  cord.  If  the  intensity  of  the  meninge^d  exudate  and 
new  growth  l>e  expended  on  the  meninges  of  the  posterior  surfatv, 
sensory  irritation  phenomena  or  symptoms  wiW  \ye  in  the  ascendancy. 
These  consist  of  stiftness  of  the  neck,  if  the  meningitis  l>e  of  the 
cervical  region,  a  very  common  hx*ation;  pain,  radiating  in  thecKmrse 
of  the  intercostJil  nerves  and  lauf^inating  in  charac^ter;  thoracic  and 
aWoniinal  girdle  sensatiou,  rhachialgia,  fixedness  of  the  sbouldera 
and  arms,  subjective  hyijerjeHthesia,  and  sensitiveness  to  pressure  of 
the  ui>per  portion  of  the  Ix^dy.  If  the  meningeal  exudate  be  pre- 
dominantly  of  the  anterior  surface  (a  very  rare  conditi«m),  motor 
irritation  [ihenomena,  silastic  and  simsticoparetic  symi»toms»  and 
atrophy  will  be  forthcoming.  The  symiitoms  expressive  of  involve- 
ment  of  the  subsbince  of  the  cord,  by  compression  of  the  exudation, 
extension  of  the  new  growth  into  the  substance  of  the  cord,  and  co- 
existing  deHtruction,  vary  likewise  with  the  part  of  the  cord  involvetl, 
but  will  take  the  form  of  a  transverse  myelitis,  Erl>'s  tyiJC  of  syphi- 
litic spinal  paralysis,  cn^sed  lu>njij»legia  andliemina'sthesia,  or  mus- 
cular atroph\%  according  to  the  seat  and  intensity  of  the  syphilitic 
process. 

It  is  |jarticularly  the  association  of  some  of  these  spinal-cord 
8yini»toms  with  Hymiitoms  pointing  to  involvement  of  the  brain  that 
is  so  suggestive  of  c^rebroHj>inal  syphilis.  So  true  is  this  that  soiue 
clinicians  teach  that  the  multiplicity  of  symptoms,  postulating  as  the; 
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ilci  leiiion  of  parte  wLicb  have  widely  different  anatomical  ami  fiuic- 
tiooal  relatioDsliiji^,  is  the  most  cbaracteristic  feature  ui  the  diBease. 
«Vi}0tiber  Ter>'  striking  feature  in  the  development  of  the  disease  is  the 
decided  tendency  which  the  symptoms  show  to  temporary  remission 
or  retrogression,  which  is  always  followed  by  a  recurrence  of  the 
symptoms  in  a  severer  form  or  by  the  develoi#ment  of  new  symp- 
toms pointing  to  involvement  of  other  structures. 

The  very  great  nunilier  of  symptoms,  or  the  peculiar  combination 
and  dissociation  of  symptoms,  that  arise  with  ce!ebrosi)iuMl  syphilis 
omnot  be  here  considered  individually*  The  cranial  nenes  mont 
(fiec|uently  involved  are  the  second,  third,  fourth,  fifth,  sixth,  and 
seventh,  the  symptoms  of  whose  involvement  have  already  beeu 
enomemted  in  the  chapter  on  luetic  leptomeningitis.  Recurring  par- 
ol the  <K^uIomotor  uerve  and  pupillar}'  ine<iuality,  particularly 
of  reflex  pupillary  mobility,  and  paradoxical  impillary  con- 
tnotion,  such  ad  contraction  in  the  dark  and  dilaUition  in  the  light, 
are  to  l>e  c<Jnsidered  very  significant  of  syphilis.  Occasinnally  ck'U- 
lar  palsies  precede  the  development  of  other  symjitoms  for  <iuite 
A  long  time— i>erhai)S  a  year.  The  occurrence  of  tliese  lesions 
with  mental  and  physicjj  symptoms,  such  as  dementia »  aix>plexy» 
or  hemiplegia,  indicating  disease  of  the  coi-tex  of  tbe  brain  and  the 
motor  projection  [lathways,  or  with  any  of  the  symptoms  tif  siiinal- 
cr>rd  involvement  which  we  have  enumerated,  should  at  once  lead  to 
the  sus[>icion  of  cerebrospinal  syphilis. 

The  ajisociation  of  hemiplegia  with  iiarai>legia,  so-calletl  triplegia, 
is  a  oombination  very  suggastive  of  syjjhilis  cerebrospinalis.  Head- 
aehay  c<mvulsive  attacks,  cranial-nerve  palsy,  and  hemiplegia  asso 
eiated  with  such  sympt4>ms  as  incontinence  of  urine,  fonctionid  dis* 
turbance  of  the  rectal  sphincter,  slight  disturbaui^  of  sensation  of 
the  lower  exti^mities,  loss  of  sexual  {potency,  and  a  spasticoparetic 
condition  with  increasetl  myotatic  irritability  of  the  lower  extreini- 
tiee,  are  ineonteetable  evidence  of  cerebrosfiinal  sy[ihilis. 

Not  infrecjuently  the  beginning  symi»toms  oi  cerebro8i»inal  syjrh- 
ilis  are  referable  exclusively  to  the  spinid  cord  and  are  of  a  tabetic 
or  transverse  myelitic  tyi>e.  In  the  l»eginning  and  during  the  early 
eooTBe  of  the  disease  it  is  impossible  to  ilifferentiate  these  forms  f  nira 
gentiine  tabes  and  transverse  myelitis,  but  the  advent  of  cranial 
symptoms  is  an  indication  of  the  tnie  nature  of  the  disease.  Cases 
which  had  symptoms  of  ordinary  tabes,  si>-€alleil  cervical  or  high 
tabea  and  pseudotabes,  which  continued  throughout  life  without  ap- 
pearance of  cerebral  involvement,  have  been  publiKhtMl  by  Brasch, 
EiaeDlohr*  Sachs,  Opf>enheim,  Minor,  and  many  other  ^Titers. 

It  baa  been  said  tliat  oftentimes  the  symptoms  of  brain  disease 
You,  X,— 3W 
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entirely  overshadow  those  of  the  spinal  cord.     This  is  showu  fooet 
interestingly  by  a  case  recently  published  by  Cassirer: 

A  fifty-year-old  woman  who  had  for  some  time  complained  of  head- 
ache was  seized  with  right-nided  hemiplegia,  which  develoixid  ih*i 
usual  accompaniments  of  apaatic  paralysis:  articulatory  speech  dis- 
turbance; inequality  of  the  pnpilrt  and  fltiffne«H  of  the  right  pupil; 
slight  left-Hided  ptoHiH;  inconsiderable  right-nided  facial  paralysib; 
excitability »  and  dementia,  all  of  which  con  tinned  without  material 
change  until  death*  The  only  feature  worthy  of  remark  on  examina- 
tion was  that  the  tendon  jerk«  on  the  lui paralyzed  nide  were  exag- 
gerated. The  antopHy  revealed  the  presence  of  pacrhymeaiDgitis 
over  the  pons  and  cerel)ellum  and  extension  lei>tomeningitis  over  the 
crura  cerebri,  pons,  (oblongata,  cerelwllum,  and  cervical  and  dorsal 
cord.  The  exudatiuu  was  that  tyi»ical  of  ayiihiliH:  small,  r^>und-cell 
granulation  niiiHses  which  showed  ease<ws  degeneration  in  the  centre 
and  fibrouH  degeneration  at  the  i)eriphery.  In  the  pons  and  left  cere- 
l>ral  |ieduncle  thi^  new  formation  had  extended  in  and  almost  eom- 
[>letely  deatroyed  the  entire  left  iiyramidal  tract,  and  the  left  intra- 
medallary  root  of  the  patheticus,  while  on  the  right  side  a  small  part 
of  the  jiyramidal  projection  was  destroyed.  In  the  oblongata  corre- 
sponding changes  of  secondary  descending  degeneration  were  found  in 
the  |)yramidal  tracts  and  in  addition  there  was  degeneration  of  the 
right  apinal  trigeminus*  The  points  of  entrance  of  the  posterior  roots 
and  the  i>osterior  root  zones  were  degenerated  in  the  canrical  cord, 
and  the  spimil,  basilar,  and  l>u]liar  arieries  sho^ved  the  most  profound 
degeneration — mesarteritis  and  periaii^ritis. 


DUQKOSIS, 

The  early  diagnosis  of  syphilitic  disease  of  the  central  nervr»uH 
system  is  urgent  because  of  its  readier  resj>onse  U*  treatment  than  li^ 
sions  of  diflfei-ent  constitution  which  present  analogous  symptoms 

The  questions  answer  to  which  should  influence  one  moHt  hi 
making  a  diagnosis  of  cerebrospinal  syphilin,  or  any  otlier  form  of 
syphilis  of  the  nervous  system,  are:  1,  Has  the  patient  had  an 
initial  lesion?  2.  Ave  there  any  unmistakable  manifestjitions  of  «y- 
philis  t*i  Im  discovered,  such  as  the  serpiginous  syphilide  ih  mff- 
futfure  de  la  s]fphilis  of  Ricord)?  3.  Are  there  or  have  there  been 
certain  bone  affeitions,  Huch  as  localized  i)eri<mt4»itis,  j^erf oration  of 
the  nasal  septum,  of  the  palate,  etc.,  and  which  have  developed 
apart  from  trauma?  4.  Are  there  cutaneous  and  mucous-membrane 
discolorations  and  cicatricea  which  we  know  are  commonly  caused  by 
syphilis?  5,  Is  there  adenoid  hyperplasia,  particularly  of  the  post- 
cervical  and  epitrochlear  glands?  6.  Is  there  history  of  repeated 
miscarriage  without  attributable  cause  in  the  patient  or  in  the  pa- 
tient's family? 

Serious  investigation  of  each  of  these  points  and  the  collated  re- 
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8nll8  taken  in  couuection  with,  fiiBt,  the  mode  of  develoiinieut  of  the 
diseMe;  eecn^md,  the  asHtifiaKoii  and  interrelatioDHbip  of  symptoms; 
third,  the  course  of  the  disease;  and  fourth,  poHsibly  it8  reBponse  to 
Antidvphilitic  treHtuieut,  will  enable  uh  iu  imkke  the  diagnosis  in 
more  than  nine-tenthH  of  all  the  case^. 

It  in  not  nei^essnry  to  lay  stress  upon  the  faet  that  many  patients 
who  present  iiuniistakable  evidences  of  syphilis  dt^ny  all  kmrnledge 
iif  primary  infection.  Such  denials  are  often  honestly  made  by  pa- 
iientH  wh«i  have  contracted  the  disease  in  a  manner  out  of  the  ordinary 
and  wh(»  perhaiw  hail  the  i>rimary  uker  iu  an  imuHual  pWe,  while  on 
the  other  hand  they  ai-e  not  infi'ecjuently  made,  esi^ecially  by  women, 
with  tnleut  t<j  deceive  and  so  to  avoid  suspicion  of  wrouK-doing* 

Pltor.NUBIS. 

The  course  of  the  disease  has  l>een  sufficiently  indicated  in  the 
description  of  the  symphims.  Progressiveness  is  ita  striking  char- 
ju-teristic,  but  the  progression  is  not  uniform.  At  one  time  the 
symptomi)  threaten  dissolution  •  at  untither  time  they  seemingly  point 
to  complete  recovery,  a  terminatitui  which  does  nut  often  occui% 
»dthottgh  such  amelioration  of  the  tli.sea.se  may  follow  that  the  patient 
is  restored  U>  a  life  of  comiiarative  usefulness. 

In  short,  it  may  l)e  said  that  tlie  prognosis  in  cerebrospinal 
rpbilis  ift  immeasurably  better  than  that  of  any  other  disease  which 
is  attendetl  witli  symyitoms  approaching  these  in  severity  or  extent. 


Treatment. 

The  treatment  of  cNBrebrospinal  s^^philis  does  not  differ  from  that 
)l  syphilitic  meningitis.  The  most  important  treatment  is  the  pro- 
phylactic. Thortnigh  ti-eatment  of  the  [irimary  infection  and  inter- 
dictioD  of  customs  and  habits  which  we  know  to  be  active  in  facilitat- 
ing the  develoi^mcnt  of  syphilis  of  the  nervous  system  are  of  great 
imiKjrtance,  Wlien  symijtonis  of  spinal-cortl  iuvtilvement  are  con- 
Kpicaous,  in  addition  to  the  treatment  of  cerebral  syphilis,  the  most 
ai^sidnous  care  should  be  given  to  the  maintenance  of  the  function  of 
Uic  bladder  and  bowels,  and  the  general  hygiene  of  the  patient. 
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PACHYMENINGITIS, 


PachjineiiLDgitiB  is  the  tenu  ai>pliBd  to  iuflaramation  and  iuflam- 

ry  clegeueratioD  of  the  diiia. 
It  is  classified,  atvording  to  the  layer  of  th(>  dura  which  in  the  seat 

Iuf  the  inflamiiiatiou,  iiitu  extt^rnal  and  ioternal  pi^LtdiymeniDgitis. 
I\n'hijmtHintjitm  Externa. — Iiiflammatiou  of  the  external  layer  of 
the  dura  is  a  disease  which  the  Deurologist  rarely  sees.     Its  occur- 
rence is  uncoinmnu,  ahnost  always  in  comiection  with  disease  of  the 
ikuU  bones^  such  a«  ]>erio8teiti8  and  osteomyelitis  the  i-eftult  of  trauma 
and  iufectioii  which  bring  it  within  the  province  of  the  surgeon.     It 
only  when  pachymeningitis  extends  and  involves  other  stnictures 
I  it  produces  irritation  or  compression  8ymi»toms  whicli  may  l>e 
idf^red  important  nenrologically.     In  a  few  instances  it  is  prob- 
that  a  chronic  inflammatory  condition  of  the  external  layer  of  the 
ura  may  he  causeil  by  trauma,  which  is  insufficient  to  protluce  sur- 
ical  diseafti^  of  the  lx>ne.     This  afTection  of  the  dura  may,  however, 
to  ttecoudary  change  in  the  calvariuni  of  an  osteosclerritic  or  an 
iporotic  nature.     The  former  is  rare,  and  the  latter  is  ao  ex- 
tremely  uncommon  that  ha!  a  few   instances  Iiave  lieen  recorded, 
Hotiibly  by  Ijannelf»nguf»  and  by  Thoniiisun.     If  the  process  in  the 
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dura  remains  limited  to  the  eictemal  layer,  it  iiroducee  no  auggestiTe 
train  of  symptoms,  and  a  diagnosia,  if  made  at  all,  must  be  made  by 
exclusion.  If  a  patient  who  gives  a  history  of  trauma  to  the  skull 
afterwards  develnpn  a  })ersistGnt  heiulaelie  of  varying  but  of  consider- 
able severity,  which  is  associated  with  tenderness  on  deep-seated  pres- 
sure and  on  i>ercussion,  and  all  otht^r  causes  of  chronic  headache  eim 
be  excluded,  the  diBease  ma\  be  suHpected,  and  iierha]*s  the  MUBi*icii>n 
may  be  so  well  founded  tliat  one  is  juHtitied  in  recommending  the 
operation  of  trepaanation.  Traumatic  disease  of  the  external  dura 
is,  however,  rarely  ctnitined  to  this  kyer  alone.  Either  the  intlam- 
matory  prtieess  extends  to  the  internal  layer  or  there  develops  on  the 
inner  surface  of  the  external  layer  a  dense,  false  membrane,  studded 
with  angioblasts  and  immature  blood-vessels  which  sooner  or  later 
rupture.  The  couset|uent  accumulation  of  blood  and  the  coincident 
involvement  of  the  internal  layers  constitute  a  form  of  i>achymeniu- 
gttis  hiemcjrrliagica  interna. 

The  fact  that  pachymeningitis  externa  tends  to  extend  and  thus 
cause  disease,  it  may  be  purulent »  ol  the  internal  layer,  and  in  some 
cases  of  the  pia  iis  well,  neceHHitates  that  active  measures  be  insti- 
tuted to  overcome  it  before  it  produces  brain  irritation  and  pi-essure 
symptoms.  In  many  instances  such  measures  must  he  a]>plied  when 
the  diagnosis  is  largely  conjecturah 

The  necessity  of  removing  all  causes  that  are  productive  of  the 
disease  or  that  assist  in  keeping  it  up  is  ai>parent.  Almost  always 
these  factors  are  remotely  anterior  and  have  ceased  to  be  active.  If 
such  evidence  of  previous  injury  as  indentation  of  the  cranium  exists, 
trepanuation  sliould  l>e  resorted  to.  Ordinarily,  when  such  a  condi- 
tion is  not  iliscoverable  and  the  symptoms  are  of  a  chronic  nature, 
the  treatment  will  consist  of  counter-irritation  by  me-aus  of  the  actual 
cautery  applied  to  the  back  of  the  neck  or  over  the  seat  of  localized 
|>ain,  and  fretiuently  repeated;  while  at  the  same  time  such  resor- 
bents  and  antiphlogistics  as  iodide  of  ]>otaHsium  and  the  salts  of 
mercury  are  given  intenially.  Mental  rest  and  physical  ease  are 
im})ortant. 

Fachtpneningitw  Interna, — This  form  of  pachymeningitis,  as  an 
uncomplicated  condition,  is  comparatively  rare.  Pathologically,  it 
has  lieen  classified  as  ix*curring  in  four  forms:  1,  Pseudomembra- 
nous;  2.  Puinilent;  3,  Hemorrhagic;  4.  Tuberculous. 

The  pHemlomemhrammH  variety  occurs  as  a  complication  or  exten- 
sion of  external  pachymeningitis  and  is,  like  it,  due  Uy  ti'auma  and 
disease  of  the  cranial  bones.  The  formation  of  the  false  membrane 
is  the  result  of  inHammatory  reaction  to  the  irritant.  It  has  tlie  vas- 
cular characteristics  of  all  false  membranes,  and  it  may  be  directly 


PACHYMENtNGrriB.  ^^^H^T  ^^ 

.tributory  to  hiematoiDa  of  the  dura,  or  hemorrhagic  pachymenin- 

The  purulent  form  never  occurs  as  a  distinct  entity,  but  as  a  part 

Ethe  diffuse  aud  exteusive  purulent  process  in  the  other  la^  er  of  the 
LTHi  its  ainuaeB,  and  in  the  pia,  which  takes  place  sometimes  witli 
veire  neptic  infei'tiou.  It  does  not  give  riae  to  symptoms  difl'ereut 
K^*«m  thoHe  of  septic  lept4>meuingitis,  or  if  it  does,  they  are  so  ol>- 
*lfcC4ired  by  the  latter  that  they  are  unrecognisable. 

The  tube rcuUnui  form  never  m^curs  an  an  isolated  affection.  Wlien 
t  occurs  in  association  with  other  forms  of  intracranial  tul>erculQsis 
offers  no  symptoms  which  cause  its  presence  to  Ik*  susjiected. 
Ueniorrhmjic  pachy meningitis,  ha^matomtk  of  the  dura  mater,  or 
noid  cyst,  is  the  most  common  form  t>f  intt^rnal  |jachymenin- 
and  relatively  is  not  an  infrequent  condition  in  certaiu  chronic 
degenerative  diseases  of  the  brain,  such  as  pixjgressive  paralysis  of 
^^he  insane,  in  hereditary  or  Huutington^s  chorea,  in  senile  deiupntia, 
^■nd  ao<^om|>anying  a  pathological  state  of  the  brain  which  is  empiri- 
^BftUy  termed  atrophy  of  the  brain.  Sutherland  has  called  attention 
^^D  it«  occurrence  in  scorbutic  children. 

In  the  present  evolutionary  stage  of  our  knowledge  of  this  disease 
it  excites  a  pathological  rather  than  cliuical  interest,  for  as  yet  it  is 
impossible  to  more  than  suspect  its  existence  during  life.  Regarding 
the  mechanism  of  its  occurrence,  two  ver>  ilistinct  and  opposite  views 
are  held.  As  far  back  as  1856  Virchow^  taught  that  the  essential  an- 
tecedent of  the  collection  of  bloml  was  an  inflammatory  state  of  the 
iimar  layer  of  the  dura,  which  allowed  the  formation  of  a  thin  mem- 
hnuie  studded  with  blmxl-vpssrls,  to  the  rupture  of  which  the  blood 
dal  was  secondary.  The  formation  of  the  clot  in  suooessive,  stratified 
layers  he  explained  by  the  occurrence  of  repeated  and  successive 
hemorrhages.  The  false  membrane,  which  separates  the  collection 
of  blood  from  the  arachno-pia,  is  a  fibrous  dejiosit  from  the  hemtjr- 
rhageo. 

The  views  of  Virchow  have  lieen  seconded  and  taught  by  many  c»f 
the  most  trustworthy  pathologists,  notably  by  Zieglor,  by  Delalield 
and  Prndden,  by  Fitz.  and  by  Osier,  and  are  accepted  by  the  uiajority 
of  neuroh>giats,  who  conc^e  that  a  large  proportion  of  cases  of  non- 
traumatie  jiaoliy meningitis  interna  are  purely  inflammatory  in  origin. 
They  believe,  however,  that  sublural  hemorrhage  may  result  from 
oflmr  conditions. 

Yirchow's  teachings  have  been  combated  at  home  and  abroad, 
IMirticuhirly  by  idienists  and  pathologists  of  insane  asylums,  w  ho  con- 
t*  nd  that  iMichymeningitis  hcBmorrhagica  is  not  pachymeningitis  at  all, 
\Xmi  the  disease  is  a  misnomer,  and  that  the  real  pathologiciil  condi- 
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in  Ormaojr,  Wiggi^v^^Hli  oikI  dooitciti  in  Oreal 
BDji,  ud  oiimi  in  lliii  eontiy* 

to  HfartHritBto  Aflir  vimr,  baft  il  i 
firoiritig  thiit  » fnsljdmul  eolkelion  of  Mood  < 
mil  J  cxaeor  witliaol  eonurtiiiK  inflaDiiiiBtioii  of  Ihft  < 
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TliB  morbtfl  anatomy  of  hematoma  of  tbe  dma  fhih 
ttii^tittriu*  It  nbonld  be  k^pt  in  mind  tiiat  tbe  dam  ia 
two  viiry  eltimly  wr>ven  Uyi^m  of  connactive  tiBune,  in  which 
thn  blor>d*reiiiwilfi«  tbe  arteriea  on  tbe  ootside^  the  mina  in  tlw  i 
tiMi  ra]i]lljirim  fcmiiitig  a  rery  rieh  network  jnut  beneatb  tbe  < 
liiU  Hurtfujfi  of  th«9  dura*  On  the  inner  narfiice  of  the  dura  tboeiia 
thill  nitliendotbalial  lay^r  (d  connective  tieeae.  Tbe  I'liiiiiMiliiia. 
no'-niTiug  naually  frorn  tho  ctt[)iUary  veisels*  spreads  iiaeU  oter  tbe 
iiiuor  inirfnce  of  the  dura,  and  becomee  encapnulated  or  snmmndfid 
by  a  U  mi  ting  membrane.  After  a  Tariahle  time  the  extraTaoalion 
€OHgubit4^  arul  oaoflea  a  dapOHttion  of  lihrin  in  well-ordered  lajpen. 
which  a  Aecoud  or  a  tliird  inHtalmiiut  of  the  hemorrhage  may  i 
t^i  \m  laid  i»n  iti  a  cliaracieriKtic  lamellateil  way,  8uch  a 
may  routtiii  frotn  two  to  twelve  ouncee  of  blocnl  iu  varioos  stagea  of 
trauKfiiriiiaticmi  and  caime  by  itn  nize  and  amount  profound  irritalion 
and  iifMni»n'HKi<»ii  Hyiri[it^)m«. 

J[jiMiHit)iiia  of  ilu^  dura  m  found  most  commonly  over  tbeTertical 
ami  prtriilal  i»ortiimH  of  tlie  brain  iw  the  vicinity  of  tlie  £abt  cerebri. 
alth(iu^?h  othor  partn,  sutdi  tm  thu  frootal  and  basal  region»,  are 
Hoiui'tiniMN  |[u>  IrH'atinri  af  coIUh-Uouh  of  bl<HHl,  Ilol»ert8on  has  clejirlv 
shc^wu  that  they  are  of  two  kintbi.  In  one  they  are  the  reenlt  of  a 
ningle  Immarrhage  in  the  Hulnhinil  Hpare;  in  the  otlier  they  are 
iiHKcn-ial^ul  with  t^xteunive  degnuorntion  of  the  tiara.  When  the  con- 
dition i»  the  result  of  hemorrhage  the  entire  h^ematoma  doee  not 
form  at  one  time  nave  in  exceptional  iuRtancee.  This  gives  the  soliil 
part  of  the  mans  not  only  its  arrangement  in  layers,  but  cansea  it  to 
h1ic>w  different  stages  of  liintologicuil  transformation.  In  the  slighter 
gratles  tiud  inanifi^wtations  i>f  tlie  disease,  the  anatomteal  features  ar»» 
Utnii^Hl  to  the  ft»rmatiiU4  at  a  tough,  vaiicular  membrane  on  the  inter- 
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llial  dnral  surface,  which,  on  being  stripped  off,  reveals  iauumerable 
[spots  of  hemoiThage  and  hemorrhagic  extravfisutiou.  There  may 
be  a  number  of  such  layers  in  different  stages  of  organization,  the 
one  in  juxtaposition  with  the  dura  ancient  and  decolorized,  the  inner- 
most one  recent  and  red*  Sometimes  from  this  internal  and  recent 
[  layer  a  jirofuse  hemorrhage  between  the  dura  and  pia,  called  inter- 
tneningeal  HjK>plexy»  occurs.  In  the  variety  in  which  degeneration 
I  of  tlie  dura  predominates,  the  pathological  change  in  the  endothelial 
icells  of  the  dura  is  of  a  proliferative  and  dcBtructive  natui*e.  And 
Itiiis  degeneration  occurs  not  ahme  on  the  cells  of  the  surface,  but 
I  also  in  the  endothelial  lining  of  the  iierivascular  canals.  The  nucU^i 
jnf  the  cells  undergo  fatty  degeneration  and  Viunmlation,  which  given  tliis 
a  i>eculiar  glimmering  ai)t>eai"ance.  The  walls  of  the  bl^Kul- 
bIs  are  thickened  and  in  some  iustances  the  seat  of  distinct  fatt\ 
degeneration.  Occjisioimlly  there  are,  in  areas  where  the  blood-ves- 
sels are  much  degenerated,  budding  aud  prolifemtiou  of  capillary 
vi^ssels,  and  these  arefis  may  l>e  made  out  to  l)e  the  seat  of  slight 
hemorrhages. 

tETTOLOOY. 
The  most  important  etiological  factors,  bo  far  as  known,  have  been 
lentioned  above.     In  addition  to  the  cases  that  occur  in  tlie  di^euer- 
tive  brain  diseases  in  males  of  advancjed  age,  the  disease  also  occurs 
in  infancy,  probably  due  to  continued  or  violent  compression  of  tlie 
^flkull  during  birth,  from  trauma^  and,  very  rarely,  in  adult  males  who 
Save  been  addicted  to  great  and  continued  alcoholic  exoeas,  which 
degenemtive  disease  of  the  heart,  the  kidneys,  and  the  bhxxl- 
.     Other  causes  leading  to  vascular  de|iravity  may  contribute 
I  tin  causation  by  producing  vascular  degeneitition,  such  iis  syphilis 
lod  the  acute  infectious  diseases ;  rai'ely  does  it  oc<!ur  with  the  hem* 
[>rrhagic  diathesis  and  its  genesis. 


Symptoms, 

We  shall  not  discuss  under  this  heading  cases  of  pachymenin- 
bMuorrhagica  and  their  setjuelie  occurring  in  infancy,  nor  shall 

mfer  to  the  traumatic  cases  in  adults  which  constitute  a  purely 
Aurincal  condition,  but  shall  limit  our  description  to  the  apparently 
spoDtaneous,  idiopathic  form  of  the  disease. 

As  in  every  other  intracranial  disease,  the  symptoms  depend 
larg^Jj  on  the  seat  of  the  lesion,  on  the  rapidity  of  its  development, 
and  on  its  ext4^nt.  Tlie  mr»Rt  uncompromising  symptom  is  headache, 
JThd  beflulAclii^  iias  no  ]>athognomouic  features.     It  may  be  Yery  in* 
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tensef  of  a  depressiug,  aggravating  nature^  or  it  may  be  j net  annoy* 
ing,  of  long  existence,  and  alteruatiug  with  stupidity.  Other  common 
Hymptoms  of  meningeal  irritation  are  not  i)rominent,  With  or  with- 
out having  previously  comphtiued  of  heaiUche,  the  stricken  individ- 
ual may  mauifent  symptoms  of  motor  unrest  and  mental  irritability 
and  BX<utatitm,  whiclj  may  go  on  to  general  iiutiotitrollable  twitching^, 
to  opileptiforiu  couvulHious,  limited  to  one  nieml»t*r  or  one  side  <if 
tlie  bfwly,  whieh  may  or  may  not  b«  followed  by  rigidity  and,  laier, 
paralysis  in  the  same  area,  while  the  mental  symptoms  resemble 
those  of  iuniUi  mania  or  iw:ute  delirium. 

In  some  instances  the  condition  of  somnolency  and  stupidity  in- 
creases U|*  to  eoni]>lete  unconsciousnes,  which  is  then  ac*companied  by 
stt^rtorous  l>reathing,  slowness  of  the  pulse,  contnu^tiou  of  the  pupila, 
cold,  clammy  extremities,  and  other  symptoms  of  intracranial  com- 
pression. Mtjuoplegia  and  hemiplegia  may  be  entirely  absent,  and 
it  is  rather  chariicteristic  that  the  cranial  nerves  always  remain  free. 
The  prodromal  and  early  symi)toms  differ  fn>m  those  attending  other 
forms  of  iutracranial  hemorrhages  by  the  more  gradual  onset  of  the 
symptoms  and  by  the  protraetedness  of  the  stage  of  irritation.  After 
the  occurrence  of  such  symptoms  as  we  have  mentioned,  the  intensity 
of  the  conditions  may  abate,  but  they  are  certain  to  recur.  Even 
when  the  patient  has  been  in  a  state  of  coma,  the  remissions  may  be 
so  complete  that  the  patient  may  respond  to  ipiestions  and  the  vari- 
ous fr>rms  of  irritation  a  short  time  afterward.  The  b^xlily  temper- 
ature is  usually  elevateil,  and  this  has  l>een  suggested  ais  an  im- 
X>orbint  differental  diagnostic  factor  l»etween  it  and  intracerebral 
liF«morThage  by  Bourueville  and  Charcot.     It  is  not  a  reliable  one. 

Following  on  the  iM^ginning  symptoms  of  an  attack  there  often 
develofm  a  symptom— rigidity  of  an  extremity — ^to  which  is  attached 
considerable  ibagnostic  weight.  It  is  an  expression  of  irritation  of 
the  motor  centre  of  tliat  extremity,  which  may  later  }ye  manifest  by 
convidsion  or  paralysis. 

When  an  attack  is  ushered  in  with  profound  symptoms,  such  as 
unconsciousness,  the  hemorrhagic  process  is  profuse,  and  the  patient 
may  pass  into  a  stage  of  gnitlually  deei>ening  coma,  with  its  custom- 
arily associated  symptoms,  to  death. 

Some  winters,  such  as  Fiirstner»  have  mentioned  the  oocurreno©  of 
unilateral  nystagmus  and  optic  neuritis,  but  if  they  do  occur  some- 
times, they  are  not  of  the  slightest  diagnostic  worth,  jmd  Huguenin 
has  reported  a  cJise  of  extravasation  into  the  sheath  of  one  of  the  optic 
nerves  without  the  development  of  choked  disc. 

Wlien  the  attack  develops  in  a  patient  suffering  from  general 
puralvsis  or  delirium  tremens,  as  it  does  so  fre<piently,  the  symj>- 
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toxDfi  njaj  be  so  obscured  by  those  of  tlie  latter  disease  that  they  are 
flearoely  noticed,  or  il  so,  not  recogDized  until  repeated  coovulBions, 
rigidity,  or  paralysis,  coiubined  with  rise  of  temperature  and  pres- 
fture  symptoms,  sugi;est  the  probability  of  its  occurrence  aud  the 
advent  t»f  dissolution* 


ComisE.  DmiATioN,  anb  Pbognosis. 


^^  Th^  courfte  of  the  disease  is  essentially  a  chronic  one,  cliaracter- 

I  iiced  l-»y  remissions  and  exm^erbatioua,  aud  ttie  f(»nim  that  we  have 

I  been  considering  leatl  invainahly  to  death,  although  that  issue  may 

I  be  long  delayed,   months  and  even  yeai^s.     It  sometimps  l)ecoraes 

^^  ueceasary  to  difl'erentiate  the  symptom  eomijlex  from  that  of  lep* 

^B  tomeningitts  and  from    intracerebral  hemorrhage.     The  alienee  of 

^H  atiffuf^H  of  the  neck  and  involvement  of  the  cranial  nerves,  taken  in 

^H  C5onne<'tion  with  the  fact  that  the  disease  develops  under  entirely  differ- 

■  pnt  conditions  from  any  form  of  meningitis,  will  make  the  diagnosis. 

^K  We  have  alreiuly  enumerated  the  symptoms  that  will  aasist  in  differ- 

^H  eotiating  it  from  iutrju^erelu-al  hemorrhage. 


Treatment. 


Tlierapeutic  resources  are  powerless  to  stay  the  course  of  the  dig- 
ease.  Something  may  be  done,  in  alcoholic  subjects  aud  in  those 
suffering  tvum  degenerative  diseases  of  the  circulatory  system,  to  pre* 
vent  its  occuri'ence. 

When  recognizable  symptoms  occur,  the  general  plan  of  treatment 
is  tlie  same  as  in  ordinary  apojilexy .  Absolute  quiet»  brisk  catharsis, 
ice  til  the  bead,  vascular  sedatives,  and  counter-irritation  to  the  ex- 
tremities may  lie  used,  but  with  little  hope  of  anything  more  than 
temparar^'  alleviation. 
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MBNINQEAL  HEMOEKHAOE. 

Mf^uiu^^eul  benitirrliagt^,  a]»art  fnnn  imroly  triiuiiaatic*  forms,  in  of 
excseetliii^l^'  uiicummou  *>€oiirrenct\  We  Uiivo  iu  auotliin'  pUce  con- 
Hiiler^d  two  forms,  meningeal  hemorrliage  of  the  new-born  or  kemor- 
iliiiK*^  into  the  ararliiiri-pia,  and  lieinorrluigie  ]uichymeniiiKiti»»i  al^*! 
known  iih  ha^inatoma  nf  the  diim.  This  leaven  for  sejHiraie  cou»icler- 
ation  here  only  hemorrhage  into  the  mesheft  of  the  naceral  pia  aiitl 
between  the  |>ia  ami  the  f^ortex,  a  variety  to  whieli  tlie  term  iutra- 
ararhiioi<l  nnd  Huliiir;u^hooi<l,  <»r  meningeal  apojilexy,  iHiisunllv  LMveii. 

Subarachnoid  Hemorrhage  (Meningeal  Apoplexy). 

Etiology. 

Every  factor  that  contributes  to  arterial  degeneration  is  a  predi«- 
poising  canse  to  thin  form  of  hemorrhage,  Tlie  j^riucii^al  ouei*  are 
goat,  rlieumatism,  HVphilis,  alcohijl,  chronic  iudige.stir>u,  and  the 
infectious  difleasefl.  It  oc^'urs  abnont  exclumvely  after  maturiiy* 
OccaHiDnally  it  ix^eurn  in  young  cliildren  who  are  the  victims  of  [iitv 
found  and  inereafle<l  malnutrition,  the  cause  of  which  cannot  b©  clin- 
CDvered, 

Tlie  exciting  canoes  of  meningeal  a^Miplexy  are  the  same  a«  tlicwie 
(*f  cerebral  aiMiplexy — mentid  aud  idiyftical  strain  and  trauma;  in 
short,  any  condition  that  causes  increase  of  heart  action  and  blood 
pressure. 

SyMI'TOMB, 

Degeneration  of  the  meningeal  lilood-vesaels  dependent  upon  con- 
stitutional disorder  iloes  not  occur  apart  from  vascular  degeneration 
in  other  parts  of  the  body,  and  paHicularly  from  disease  of  other 
parts  uf  the  brain.  This  fact  exiihiins  why  the  prodromal  symptacna 
of  meningeal  apojdexy  are  so  dissimilar  in  different  crises.  In  on© 
tliey  may  l»e  those  suggestive  of  cortical  irritation  from  the  aneurys- 
mal dilatation,  an  intennediary  condition  which  takes  place  in  cere- 
bral blood-vessels  before  they  become  diseasinl  enough  to  rupture. 
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QeoemUy  8|»eiikiug,  tlie  premonitory  symptoinH  are  thotse  of  aiterial 
8cIer<>«iH  or  arterirKiapillHry  fihnmiH;  the  mdst  uomraou  Ix^iug  verti^'u, 
iiietitHi  Bluggi^huesB  aud  forgetfaluesH,  impaired  digestion  aud  lack  of 
pbysiciil  Wgor,  lieprefisiou  and  an  undefined  feeling  of  impending  dis- 
inter, drowsinetw  and  slaggiHlmesH  when  Hitting  or  moving  about, 
oft^n  associated  vntix  sleepless ne8S»  alertness,  and  fleeting  cerebration 
ftt  night,  and  pju-flesthe«iie  of  the  head  or  extremities  in  the  are^  of 
name  of  the  cranial  nerves;  one  or  all  of  these  may  l»e  antecedent  to 
the  symptoms  prtnlnced  by  mptni*e  of  the  meningeal  blofjd-vessels. 
They  are  not  especially  indicative  of  threatening  meningeal  apoplexy 
they  may  |>oint  to  the  <langer  of  (X'cnrreuce  of  cerebral  apoplexy.  In 
former  years  they  were  often  considered  an  entity,  and  labelled  cere- 
Ural  hy[jerflsmia  or  am^mia.  Very  rarely  do  premonitory  motor- 
irritntioD  symptoms  either  of  the  cortex  or  of  some  motor  cranial 
nerve  occur.  Yet  iu  a  few  cases  sympioms  of  moior  unrest,  wliich 
is  akin  to  convulsions,  and  even  convulsions  themselves,  have  been 
noticed. 

The  actual  sympti>ms  attending  rupture  i)f  a  meningeal  blood- 
vessel depend  on  the  amount  of  extravasation  and  its  location. 
Generally,  however,  the  symi>t4jms  are  those  of  a  stroke,  folhnved  bj 
loss  of  consciousnessi  dui-ing  which  unihiteral  convulsions  may  oc- 
cur, but  hemiplegia  alru^jst  never.  The  duration  of  unconscionsuess 
may  l>e  very  brief,  or  the  "stroke*'  may  i»ccur  without  l>eing  Hfconi- 
imnied  at  first  by  unconsciousness,  OfteutimeH  the  unconsciousness 
occurs  in  a  series  of  attacks,  each  one  of  which  is  supposed  to 
correspond  with  a  fresh  accession  of  hemorrhage.  The»e  are  the 
cases  in  which  death  oft^^n  takes  i»lace  shortly  jifter  complete  uncon- 
sciousness is  reached.  Often,  in  cases  in  which  consciousness  is  lost, 
the  [uitient  socm  recovers  enough  to  answer  <iuestions,  to  inquire  what 
haA  liefalleu  him,  and  to  move.  This  corresponds  to  the  time  be- 
tween the  rupture  of  the  blootl-vessel  w^hich  causes  the  shock  symi>- 
tamSi  and  the  extravasation  of  blorHl  which  causes  the  irritation  and 
pressure  symptoms,  and  which  s<x»n  follow  the  symptoms  ut  return- 
ing tT>u8ciousness  if  the  extravasation  be  at  all  extensive,  Fre- 
e|uently  the  jmtient  jmsses,  after  the  second  lapse  of  consciousness, 
through  stages  of  ever-deei>ening  coma,  in  which  an  extremity  or 
one-half  of  the  Ixxly  may  be  seen  to  be  slightly  convulsed,  very  rarelj 
psralyzed,  to  death.  In  other  cases  in  which  the  extravjisation  of 
Uood  is  not  so  extensive  and  is  confined  principally  to  the  meshes  of 
the  visceral  j>ia  and  the  iuterpial  space,  the  symptoms  will  be  those 
of  increasing  stui»idity,  mental  sluggishness,  and  irritation  symptoms^ 
such  as  motor  unn.^st,  and  jKissibly  convulsions. 

II  the  patient  preserves  consciousness  he  will  complain  of  head- 
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ttclie,  blurred  vision,  and  iydiHtimt  lieariug  wliifh  will  b  attonded 
by  Hiibnormal  tenij>eratiire  (or  thfi  fii-nt  day  or  two  foUomug  tho  Hfaock, 
ami  then  by  a  nliglit  febrile  rise  ic>  100-101"  F.,  and  ofb^n  a  [iretnor- 
U%\  rise  of  considerable  degree.  Some  disturbance  of  respiratioo^  in 
rhytlim  or  in  volume,  in  almost  nlwayn  present  The  ptilse,  in  md- 
dition  to  the  chara^i'terifcitics  given  to  it  by  arterial  degeneration,  i& 
usually  slow. 

The  jiatieiit's  countenance  has  in  the  lieginning  a  striking  i>allor, 
but  if  the  heinnrrliage  is  HtiftieiL*otly  copious  and  extensive  to  catiBA 
unconscinnsness,  the  fjRual  circulation  l>ecomes  sluggish.  One  of 
the  most  striking  symptoms  next  t<j  the  repeated  accessions  of  gnuV 
ually  deeiKjning  unconsriuusness  is  delation  i>f  tlie  axes  of  the  eye»> 
The  deviation  is  conjugate,  the  e\es  turn  towards  the  side  of  tlie 
leBion.  Next  in  diagnostic  importanc*^  to  this,  and  a  symptom  which 
has  frecpiently  l>een  notice<l,  is  ^leviatiou  tjf  the  head  t<»wards  the  side 
in  which  the  hemorrliage  is  locate*!.  Both  of  these  Bymptoma  are 
an  exiiression  of  irritation  of  the  motor  areas  for  movement  of  the 
heatl  and  eyes.  PerHistent  and  enforced  position  of  some  part  of  the 
bwly  other  than  the  eyes  and  head  has  sometimes  l)eeu  noted.  If 
the  hemorrhage  occurs  over  other  specialized  areas  of  tlie  cortex, 
which  it  rarely  does,  there  will  be  correspcmding  symptoms. 


MoBBiD  Anatomy. 

This  form  t>f  meningeal  hemorrhage  is  the  result  in  almost  every 
case  of  the  rupture  of  an  artery ;  only  very  rarely  does  the  hemor- 
rhage come  from  a  vein  or  a  sinus.  The  blocxl,  therefore,  of  a 
bright-red,  arterial  coI<»r  is  found  in  a  semiflnid  *»r  coagulated  atate, 
de|>ending  up<»n  tlie  remoteness  fmm  the  time  of  it**  occurrence,  in 
the  meshes  *if  the  pia,  in  the  subar^tchuoid  s|>jice,  over  the  eonvolu- 
tions,  and  in  sulci.  If  the  hemorrhage  was  of  sudden  onset  and  of 
lai'ge  quantity,  so  that  coagulation  could  not  take  place  jus  fast  m  it<* 
blood  ©8C4ii>etl  from  the  vessel,  the  great  mass  of  it  will  have  gravi- 
tated to  the  Imse  of  the  brain,  and  will  have  distendetl  the  subarach- 
noid space  which  at  the  base  constitutes  the  oblongata-eerebeUar 
cisti^m. 

In  ca^es  in  which  tlie  ruptured  vessel  is  smaller  and  the  hemor- 
rhage is  not  so  great,  some  blood  may  l>e  found  in  the  Ijasilar  sub- 
arachnoid space;  but  the  greater  quantity  will  be  over  the  convexities, 
where  it  causes  a  flattening  and  pressed-out  appearance  of  the  latter. 

Blo^xl-vessels  whose  coats  niptnre  are  always  in  a  moderately 
advHnce<l  state  of  degeneration.  The  immediate  antecedent  cou<litiou 
in  tliat  of  aneurysmal  dilatati<m^  the  remotely  antecedent  one  a  fatty 
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and  ailieromatoiitt  degeneration.     These  cliaugeH  in  the  blood-vesi^ls 
can  be  rendily  made  out  on  microHcopic^l  examiimtiou. 

In  a  few  canee,  on  cutting  into  tlie  brain,  it  is  found  that  the  ven- 
triclee  are  the  seat  of  a  collection  of  blood,  and  opening  the  spinal 
^eanal  also  occasionally  shows  the  presence  of  blood  in  the  subarach* 
Buid  »xkace. 

COUESE. 

The  coarse  of  the  disease,  as  has  been  hinted,  is  must  often  an  in- 
termittently progressive  one.  Occasionany  the  attack  comes  on 
gmdually,  the  unconstioiisness  i^  a  symptom  of  gradual  develop- 
meaii,  and  death  soon  follows  its  full  develupuient. 

Duration. 

The  duration  is  very  variabh?.  It  stands  in  intimate  connection 
with  the  intensity  of  vascular  degeneration  and  the  amount  of  vaacu- 
lar  extravasation.  In  some  case^*  death  follows  very  rapidly  the 
occurrence  of  the  hemorrhage.  In  other  casea,  if  the  hemorrhage 
\  slight  and  disease  of  the  blood-vessels  not  far  advanced,  the  ex- 
^vasated  blood  may  undergo  coagulation,  retrograde  metamorpho- 
sis, resorption  of  the  li<iuid  elements,  and  lymphoid  enca|)8ulation 
of  the  remains.  In  Buch  cases  the  duration  of  the  iiffection  may  l>e 
protracted,  and  at  the  same  time  there  are  few  symptoms  pointing 
to  the  preeence  of  the  ancient  rupture. 

Prognosis. 

The  prognosis  of  meningeal  ai»oiilexy  is  unfavorable,  particularly 

for  Uie  rejtson  that  all  non-traumatic  intracranial  hemorrhages  are 

uniformly  of  bad  prognosis^because  they  are  dei>endent  upon  blood- 

Lvessels  so  diseased  that  they  cannot  long  maintain  the  nutrition  of 

fthe  brain.     Some  cases  may  recover  for  a  time,  but  death,  and  that 

not  long  delayed,  is  the  usual  termination. 

DUONOSIS   AND   DrFFERENTIAL  DIAGNOSIS, 

The  most  imi>ortant  symptoms  contributing  to  a  diagnosis  of 
meuingieal  afwiplexy  are  symptoms  of  slight  shock,  followeti  by  men- 
tal and  physical  enfeeblement  and  gradual  loss  of  conscious ness,  and 
not  atteodecl  by  paralysis,  although  there  may  be  motor  unrest  and 
eonvnbrionR ;  conjugate  deviation  of  the  eyes  and  head,  and  enforced 
positioiia  of  the  Ixxly.     These  are  the  symptoms  that  must  be  con- 
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trasted  with  those  of  cerebral  hemorrhage  and  pachymeningitis 
hsemorrhagica  to  make  a  differential  diagnosis  from  either  of  these 
affections— always  a  difficult  and  oftentimes  an  impossible  thing  to 
do.  The  sadden  and  brusk  unrest  in  cerebral  hemorrhage,  the 
early  appearance  and  profundity  of  the  coma,  the  unilateral  paraly- 
sis, and  frequently  the  early  dissolution,  in  contrast  with  the  symp- 
toms above,  will  suggest  but  may  not  establish  the  differental  diag- 
nosis between  these  two  diseases.  If  the  cerebral  hemorrhage  is  of 
the  slowly  progressive  variety,  giving  rise  to  symptoms  of  progres- 
sive softening,  the  differentiation  is  imi)ossible.  It  is  still  more  diffi- 
cult to  distinguish  it  from  other  forms  of  non-traumatic  meningeal 
hemorrhage,  particularly  pachymeningitis  interna  hsBmorrhagica. 
The  fact  of  the  occurrence  of  the  latter  disease  with  degenerative 
psychoses  and  neuroses,  and  that  it  frec^uently  produces  no  distin- 
guishable symptoms,  contrasted  with  the  diagnostic  symptoms  that 
we  have  mentioned  for  interpial  hemorrhage,  may  prompt  the  dif- 
ferentiation. 

Treatment. 

Treatment  is  not  of  much  avail,  and  is  in  all  respects  the  same  as 
that  for  cerebral  apoplexy.  Best  and  diminution  of  blood  pressure 
are  the  desiderata.  The  first  is  to  be  obtained  by  keeping  the  patient 
in  a  horizontal  position  and  by  attention  to  the  bodily  functions  of 
digestion  and  excretion.  The  latter  is  contributed  to  by  the  intelli- 
gent administration  of  nitroglycerin  and  the  bromides.  A  localized 
intermeningeal  hemorrhage  in  an  infant  may  undergo  retrograde 
changes  and  become  the  irritant  focuH  which  provokes  a  Jacksonian 
epilepsy.     In  such  a  case  surgical  relief  should  be  sought. 
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HYSTERIA. 


Uni>er  the  term  hysteria  we  iliHtinKiii^h  a  ^oujj  of  symptoms  and 
of  syndromes,  some  of  which  are  imroxvsmal,  othern  more  or  less 
liermanent;  for  the  latter  the  name  **  stigmata*'  is  specially  resented. 


HiSTOKY. 

Without  entering  at  great  length  into  the  history  of  this  affection, 
which  woukl  be  oat  of  place  iu  a  work  of  this  uatnre,  we  may  recall 
the  fact  that  our  knowledge  of  hysteria  goes  back  to  the  earliest  ages 
of  medicine.  It  w»i8  long  considered  to  \x}  iH^cidiar  to  the  female  sex, 
ft&d  its  seat  was  thought  to  l>e  the  uterus.  The  Hii»iHH*ratic  writers, 
however,  give  but  a  very  superficial  description  of  it,  tind  the  first 
account  worthy  of  attention  which  we  have  is  that  of  Celsus.  It  is 
to  be  notetl,  however,  that  Celsus  was  not  himself  a  physician,  but 
simply  a  writer  w*ho  reflei^ted  the  opinions  of  the  Greek  physiciana 
then  resident  in  Rome,  It  was  a  Greek  idiysician  also,  Galen,  w^ho, 
a  century  ami  a  half  hiter,  whs  the  first  to  recognize  that  tlie  affection 
waa  not  (xj^nliued  to  women,  but  that  men  might  also  suffer  from  its 
symptoms*  But  hysteria  in  the  male  was  uot  tndy  recognized  until 
niurh  later,  by  Lepois  and  Sydenham.  The  history  of  hysteria  in 
the  Middle  Ages  is  confoiinde^l  with  that  of  jKJssession;  we  find  some 
interesting  fact^^  in  this  regard  in  tlie  works  of  Charcot  and  Richer, 
**  Les  demoniaques  ilans  Tart/'  and  '*Les  maladcs  et  les  difformea 
dans  Tart  ;*  and  in  the  excellent  studies  of  Richer  on  hystero-epilepsy. 
At  the  time  of  the  Renaissance  the  womb  was  still  considered  tft  be 
the  seat  of  hysteria,  and  Arabroise  Pare  described  the  affection  under 
the  title  *'suffocatio  matricia/' 

At  the  l>eginning  of  the  seventeenth  centurv  Ch*  Jjepois  recognized 
distinctly  that  hysteria  could  occur  as  well  in  men  as  in  women — an 
opinion  which  was  supi»orted  sixty  and  more  years  later  by  Syden- 
ham, who  underst^ifxl  well  the  relations  l^etween  hysteria  and  hypo- 
chondria, and  who  descriljed  very  happily  a  number  of  the  symptoms 
of  hysteria.  It  is  to  Mead  especially  that  the  honor  belongs  of  hav- 
ing recognized  that  hysteria  is  not  a  disease  of  any  organ,  but  is  a 
morbid  oonditiou  of  the  entire  organism:  ""  non  unam  sedem  habet,  sed 
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toil  118  cortioris  est»"  he  said*  But  tJie  idea  of  a  aieriue  lucaliziitiaQ 
mm  not  completely  eradicateil,  for  we  see  it  coming  up  a^aiu  &t  thi 
b*>ginning  of  tluH  century  in  the  writings  of  Louyor  Villd!iiift}r. 
Georget  returned  to  tlie  dL>ctrine  of  Ch*  Lepois  and  Sydenliam,  aod 
understood  well  the  chief  tlifferential  characteriHticj*  of  iiyateria  and 
epileiisy.  Hufeland  admitted  that  hysteria  and  hypochondrm  W4im 
separated  from  each  other  only  by  sexual  differences^  but  in  the  aame 
year(1838)  DuIxuh  of  Amiens  again  advanced  tlie  theory  that  h>  nWriii 
was  an  affection  peculiar  to  women,  and  he  inclined  to  the  belief  that 
its  seat  whb  the  uterus,  an  opinion  which  Landouzy  also  uiaintiiuied. 
Bitxiie,  following  Gee vrget  and  Brachet,  returne<l  to  tlie  nervous  thaorj 
and  recognized  the  role  of  the  brain  and  of  moral  impreHsiuns,  Bri* 
tjuet  returned  also  to  the  theories  of  Sydenliam,  Lo]K>is,  and  Gei>rgel, 
and  held  that  the  seat  of  hysteria  is  in  the  brain  and  that  it  ought  tu 
lie  regarded  as  a  dynamic  affection.  His  IkkiIc  is  one  of  the  best  worka 
which  have  ever  been  published  on  hysteria^  and  although  w©  maj 
find  vast  generalizations  tliere,  we  do  find  in  it  a  niimlier  of  new  ; 
and  an  example  of  gmxl  clinical  olisenation, 

Ch.  Leixjis  and  Sydenham  Inul  already  remarked  that  epilepey 
may  assume  an  hysterical  character  during  its  pai^^syfiiji.  Sennert 
bad  described  a  uterine  e[>ile{)sy.  Willis  had  seen  hystena  beoome 
traosformeil  into  epilevjsy.  There  were  deHcril)e<l  later  au  hysterical 
epilepsy  and  an  epileptic  hysteria  (Pomme.  Louyer  VillermayJ^  and 
finally  a  sort  of  hybrid,  hysten>-epilepsy,  the  attacks  of  wliieh 
bled  at  the  same  time  hysteria  and  epilepsy.  We  may  se«»  in 
Mme  subject  epileptifi>rm  attacks  and  then  hysteriform  attaekii,  or 
vice  versa,  or  even  so*calle<l  mixeil  crises  in  which  the  two  i>bii 
are  found  together.     Charcot  has  endeavored  to  show  that  hji 

epile[}sy  with  independent  crises  should  l^e  r^arded  as  a  coii^ 

of  the  two  diseases  in  the  same  individual,  while  hystero-i'pilepair 
with  mixed  crises  has  nothing  to  do  with  epile|i6v,  but  ia  pure  hys- 
teria. 

EnoLoav, 

Sydenham  had  already  recognized  the  fact  that  hysteria  is 
moat  frequent  of  chronic  diseaaes,  bat  its  relati>ie  frequeticy  is  diA* 
cull  to  determine.  Up  to  within  a  very  reoent  perioil  it  was  believed 
thai,  even  if  hysteria  could  occur  in  men,  it  waa  oertaiuly  much  nioi^ 
common  iu  women.  The  recent  researches  of  Marie  ami  8oiic[iiei* 
however,  have  shown  that  in  the  general  hospitals  of  Paria  hyateia 
is  much  more  frequent  among  men  than  among  women,  altboi^i  tlii 
atatbticB  of  Charcxit^s  clinic  at  the  Salpetrieie  ahi^v  that  the  msmbar 
of  female  hyaleriacs  is  twice  as  great  as  thai  of  male  subjeela,  *     If  \ 
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hold—and  it  Beern^  to  me  not  to  admit  of  doubt — that  a  diatiuctiou  mav 
Ixrt  made  l)et\*'een  tliitt  clipntele  of  the  general  hospitals,  comix)eed  ex- 
chiflively  or  very  nearly  so  of  laborers  drawn  from  the  very  lowest 
cUisiai^  and  that  t>f  the  8al|>etriere,  which  includes  a  greater  variety 
and  a  greater  number  of  imtieuts  di'awu  from  the  loidtlle  clasaes,  we 
may  conclude  that  iunuug  the  lower  clasnes  IrvHterin  is  uicjst  fre<iU6Ut 
iu^men,  while  the  pro|)ortions  are  revei^Hed  among  the  higlier  chisnes. 
If  these  differences  may  arise  under  the  Huiue  siirrtnmdings  and  under 
the  same  conditions  of  hereility,  it  is  an  evidence  that,  l>eside8  here<l- 
iiy,  we  have  to  consider  in  the  etioloj^y  of  hysteria  certain  variable 
aooe«aory  conditions,  varying  according  to  the  sex  and  the  social  »ur- 
roondingK. 

Direct  and  similar  heredity  is  very  frequent  in  liysteria.  It  was 
noted  by  Uiiffmann,  Oecirget,  Bri*juet,  and  Hammond.  It  has  l>een 
remarked,  in  the  case  of  women  as  well  as  in  that  of  men,  that  the 
transmission  occurs  more  freijuently  thnrngh  the  mother  (Batault), 
Tlie  eiirlier  the  hysteria  is  manifested,  tliat  is  tt*  sa> ,  the  more  iude- 
jiemlent  it  is  of  external  and  iwvidental  eonditi<*ns,  the  mt>re  pmbaljly 
18  it  hereditary ;  infantile  hysteria  is  more  often  hereditary  than  is 
hysteria  in  the  aihilt  ( Bn<|uet»  Peugniez) .  Homochronism  is  not  very 
fT«M|neut  in  the  heredity  «>f  hysteria  for  the  reason  that  influenc^es 
ble  of  acting  as  exciting  cause«  are  many  and  various. 

Although  dii'iH'tanil  similar  heredity  is  frequent,  indiret»t  and  dis- 
similar hereiiity  is  still  more  frequent.  Hysteria  is  a  memlier  of  the 
utf^urtqiftithic  group ;  and  we  find  it  associated  both  in  the  family  and 
in  the  individual  with  neuroses,  i>sychoses,  organic  dise^ises  of  the 
aarvous  system,  arthritism,  tubercultisis  (GniSHet),  and  all  affections 
which  Ijetray  a  congenital  vice  of  organization.  Hysterical  subjects 
also  i>resent  nUher  commonly  moqih<»logical  deviations  which  show 
their  n»ljition  to  tliose  of  the  teratological  family;  we  shall  return  to 
this  ftubje«*t  lat**r.  The  fre<iuent  association  of  hysteria  wnth  degeu- 
fxrntion  of  all  forms  enables  us  to  undei-stand  how  hysteria  may  have 
its  origin  elsewhere  than  in  heredity,  just  as  do  the  other  degeuera- 
ttnns.  The  chronic  intoxications  and  profound  disturliances  of  nutri- 
tion from  whatever  caus<>  may  l>e  concerned  in  the  origin  of  hysteria, 
and  we  shall  see  furthermore  that  the  influences  which  have  l»een 
denignatexl  exciting  causes  may  have  another  effect  than  that  of  ncca- 
Hif>nal  cAiases. 

Jnai  as  hysteria  belongs  to  both  sexes  so  may  it  l>elong  to  all  ages. 
It  ooctirs  in  boys  as  well  as  in  girls,  though  less  frecjuently,  and  it 
lay  be  mnMi  in  children  of  eighteen  months  to  two  years/ or  possibly 
^ffTfm  earlier  (Chaumier),  From  the  age  of  seven  or  eight  yeiirs  it  is 
mther  frequent.     It  is  most  common  in  l>oth  sexes  from  the  tenth  to 
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the  twentieth  year,  but  e8i^»ecially  from  the  tifteeoth  tn  the  twentieth. 
It  has  been  Been  in  men  as  late  as  the  sixtieth  \  ear  and  in  women  at 
a  mneh  more  advanced  i)eriod. 

Congenital  hysteria  has  not  been  noted  hitherto;  what  is  inherited 
in  a  natural  defect  which  is  the  organic  l>ase  of  the  prediAposiliDn. 
Tliia  i»re<Hs|M>4ititm  may  i-etiuii-e  a  conniderable  time  for  its  awaken- 
ing, and  may  not  aiii  ake  excejit  aa  the  consequence  ol  violent  atkd  re- 
fieated  sh<K*ks.  The  predistMisition  is  more  or  leaa  marked^  and  we 
may  say  that  it  is  the  greater  the  earlier  it  is  manifawted  and  the 
more  insigniticant  is  its  exciting  cause ;  and  inversely  it  ta  lecia  as  it 
manifests  itself  at  a  more  mature  age  and  nnder  tlio  influence  of  a 
more  intense  shock.  There  are,  indeed,  certain  kinda  of  ahoek  whiL-h 
may  provoke  hysterical  symptoms  in  individuals  who  liav«  no  inw** 
of  predispositiou  U^  the  affection;  this  condition  has  beeji  called  trau- 
matic neurosis,  but  in  reality  it  differs  in  scarcely  any  respect  fn>m 
OOKsalled  hereditary  hysteria.  We  see,  therefore,  that  the  efcinlngi^Ta] 
conditions  which  have  been  described  un4ler  the  name  of  Om  excittug 
oanaaa  (agents  provocateurs)*  may  play  the  role  of  a  pff«difi|ia8ing  or 
an  exciting  cause. 

All  the  c*onditions  which  may  lead  to  a  depreflaioo  of  the  inawotm 
functions  and  of  genei-al  nutrition  may  excite  hysteria.  The  noiml 
caosea  are  eqaalljr  as  efficient  as  the  physical  caosea,  for  the  simple 
reason  that  the  emotions  are  insefianihle  from  ceitaiii  phtwieal  eoiidi- 
tious  identical  with  those  which  are  the  connqiKticeB  of  tnxBilie 
shock/  It  is  not  only  the  lively  emc^kau^  audi  as  fear  and  a^Reti 
which  are  capable  of  more  or  leea  saddenlf  caauiig  lijaleria,  Ixit 
habitual  pifioeciipiitioias  are  capable  of  pnkhieti^  Ilia  mma  offeci. 
The  exaltation  of  the  iawgiiuitian  dei^loped  bj  m  TicioiiB  edfrtinn> 
religious  enthittsiaani,  beBela  in  imaghtarr  poweia,  tbe  f^Blmfh  laha 
of  soroerarB,  of  ^osla,  sfiirite,  ami  Ibe  like.  |iia^  aa  inpocteai  r&le  in 
the  prodnctioo  of  hysteria  and  eapeciaUT  of  efiidMtir  hyalerta.  The 
attempts  at  hypnotiBatioa  ofteo  eaitae  a  oiand  ahork  whidi  nar  W 
foUoweil  by  hj^erical  exptoaiima.  The  habitual  letar  wliicii  ia  dpfri- 
oped  in  maltiettled  childreii  ia  piragiiaat  with  aoctdoifea  of  tba 
aort.  Emotiom  experieoead  in  dieaia  mar  prodweelhci 
aa  Ibnee  in  the  wiiking  atete^^  Emolioaa  ormpy  the  inl  i 
the  determining  canaefl  of  himtaria* 

The  |ilace  of  tmumaliam  in  the  etkilpgy  of  hjrsleria 
Ham  nareeogniwd.     The  Irrmbtes  of  the  i 
to  ahoek,  eapeeially  to  that  of  a  railway  aeciilenL  are 
paHbokmy  under  the  naoM*  of  milwmT  apiiie,  ipma  k»  i 
aea,*  by  whom  they  aie  erphined  l^  laAunnaliQtt  «f  tte  i 
aad  of  its  meaibnuiea,  which  inflammatioii  may  estead  to  Iket 
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alic  region  and  tlien  be  accompanietl  hy  cerebral  symijtoms.  Erich- 
sen's  views  were  accepted  by  Erb  and  Leydeu,  and  by  physicians  in 
general  np  to  the  publication  of  P*4<e'8  work.'  which  showed  that  the 
bniio  plays  the  role  which  had  up  to  that  time  been  attributed  to  the 
spinal  conl,  and  that  patients  in  a  state  of  shock  are  in  a  mental  con- 
dition analogous  to  that  of  the  hypnotized.  That  hysteria  and  nenr- 
anthenia  hold  an  important  place  in  the  pathogenesis  of  shock  is  a 
fiuH  which  is  shown  distinctly  by  the  observations  of  Page,  but  which 
wcmld  also  be  deduced  from  the  obserxations  of  Erichsen  and  even  of 
tlie  ohler  writers.  It  was  Charcot  especially  who  endeavored  to  show 
that  the  nervous  symptoms  of  traumatism  were  rehited  to  hysteria. 
His  views  were  accepted  in  America  by  Waltim  and  Putnam. 

In  Gtermany  the  theory  of  traumatic  lesions  of  the  cord  had  been 

Koned.  but  Thompsen  and  Opi>enlieim  attributed  the  symptoms 
*'k  ntit  to  hvjiteria  but  to  a  ajiecial  neurosis;  to  traumatic  hys- 
teria they  added  traumatic  neurosis.*  This  nenroeie  was  charactar- 
ized  especially,  according  to  them,  by  the  tenacity  of  the  disturbanoes 
of  sensibility  and  by  a  rather  cheerful  mental  condition,  Charcot 
arg:ued  witli  great  persistence  in  favor  of  the  analogy  of  the  troubles 
seen  after  traumatism  to  hysterical  symptoms.  The  ttict  of  curability 
can  ^iardly»  as  Opi^nheim  contended,  constitute  a  characteristic  of 
hysteria.  Toniay.  the  opinion  of  Charcot  tends  to  prevail,  and  it  is 
genemlly  admitted  that,  as  regards  its  symptomatology,  traumatic 

rurosis  dr>es  not  differ  from  hysteria. 
All  forms  of  shcx-k,  whatever  may  be  their  nature  or  intensity, 
may  excite  hysteria,  and  the  disturbances  caused  by  an  earthquake  or 
by  lightning  do  not  necessarily  determine  graver  accidents  than  a 
simple  contusion  received  under  the  most  ordinary  conditions. 

Violent  esLcitations  of  the  organs  of  sf>ecial  sense  may  act  as  trau- 
matisms. I  have  seen  hysterical  symptoms  follow  exposure  to  the 
electric  light,*  Sydenham  had  observed  hysteria  following  a  fever 
which  had  been  treated  by  venesection  and  repeated  jmrgation;  we 
hei-e  find  several  del>ilitating  causes,  one  alone  f»f  which  would  have 
snfficeib  General  diseases  are  often  the  occasion  of  hysterical  symp- 
toms which  may  1^  their  fii*st  man ifes tuition;  sucli»  for  example,  are 
pneumonia,  pleurisy,  acute  articular  rheumatism,  malaria,  scarlatina, 
influenza,  diphtheria,  and  typhoid  fever.  Zambaco  believed  in  the 
ll#E]iistence  of  hysteria  8ympt4)matic  of  sypliilis,  but  the  hici  is  that 
Hyphilis,  especially  secondary  syphilis,  oft€*n  occasions  an  invasion 
of  hysterical  troubles,  which,  however,  have  no  peculiar  features. 
Certain  cases  of  secondary  syphilitic  ameathesia  have  l)een  described* 
It  they  art*  rejdly  due  to  hysteria. 

Piabetef)  may  coeiiat  with  hysteria  or  excite  it.     ChlorosiB  hm 
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appeared  also  to  he  an  exciting  cause  of  livBterta,  but  these  two  affec- 
tions reaD\  fl<)uriHli  upou  tb«^  same  soil.  Chlorosis  often  coexists 
with  congenital  malforinatif»nBj  a  fact  which  would  class  this  affection 
among  the  degenerati<m8. 

Briquet  held  that  disetiseH  of  the  genital  organs  do  n<»t  predispOBe 
to  hysteria  nuicli  nmre  than  do  any  other  diseases;  nevertheless^  in 
the  presence  of  certain  hyftterical  symptoms,  esi»ecially  ovarian  or 
testicular  pain,  we  may  well  HUi»iM»He  u  nmrbid  conditi€:>u  of  the 
nffected  organs*  As  regards  the  testicle  T  huve  often  oliserred  that 
when  the  ghmd  m  painful  it  whs  abuorinal,  either  in  volume  or  in 
position.  This,  however,  does  not  prove  that  the  causal  lesion  of 
hysteria  is,  even  in  these  cases,  in  the  genital  organs;  this  is  well 
shown  by  those  cases  in  which  ovariot^iniy  has  left  the  hystericid 
symptoms  persistent  or  even  increased,  and  the  aitpearauce  of  hys- 
teria for  the  first  time  jifter  castration  proves  it  still  more* 

Since  the  general  diseases  and  tlie  infections  may  give  rise  to  hys* 
teria,  we  might  iih*o  suppose  that  intt)xi cations  would  have  the  same 
effect,  since  intoxication  plays  an  imixirtAnt  role  in  infection;  and 
this  is,  iude*id,  what  happens.  Works  which  treat  of  the  nervous 
accidents  of  plumbism  contain  many  facts  which  are  referable  to  hys- 
teria. There  is  an  identity  lietween  the  sensitivosensoriid  ai^ffis- 
thesias  of  leiul  poisouiug  antl  those  of  hysteria.  It  has  been  shown 
that  the  hemiplegic  Rvmptoms  of  saturnism  could  be  cured  or  trans- 
fen*ed  by  the  magnet  and  l>y  faradization,  just  as  those  of  hysteria. 
It  was  Charcot  who  dcmonstrateil  the  hysterical  nature  of  tliose  phe* 
nomeua,  and  since  IHRO  several  writers  have  related  new  facts  in  mip- 
poii  of  this  opinion. 

Medical  literature  contains  a  numl^er  of  cases  of  sensitivo-sensortal 
hemiamesthesia  combined  with  other  manifestations  of  alcoholism.  It 
wjis  Charcot  again  who  in  188<5  shi>wed  that  many  of  the  so-called  hys- 
teroid  phenomena  cx^curring  in  the  course  of  alcoholism  Itelonged 
really  to  hysteria,  [>rovoked  hy  tlie  intoxication.  Other  toxic  agents 
may  prmluce  the  same  effectn,  among  them  suliihide  of  cnrtKtit 
(Marie),  tobacco  (Gillieri),  morphine,  and  f>pium.  It  is  not  only  the 
chronic  intoxications  whicli  may  jilay  the  role  of  exciting  causes  of 
hysteria,  but  acute  iK)iftoning  may  have  the  same  result.  Thus  hys- 
teria h*is  been  seen  to  arise  in  the  course  of  acute  alcoholic  intoxica- 
tion, after  the  ml  ministration  of  a  toxic  dose  of  camphor,  and  in  an- 
msthesia  from  chloroform,  ether,  or  nitrous  oxide  gas. 

HeraorrlnigeH  and  ]>rofuse  diarrhoea  may  act  as  the  exciting  cause 
of  hysteria,  and  the  same  is  true  of  overwork  in  all  its  forms.  Ex- 
cessive venery  and  ouanism  lu»ld  an  imj>ortant  place  among  the  ex- 
eiting  cxiuseii  of  hysteria;  excessive  physical  labor  may  have  the  same 
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t,  AS  may  alfto  severe  meutal  work.     But  we  mtist  note  thai  iniel- 

ectnal  overwork  is  found  e8i>ecially  in  men  who  are  preoecupied  with 
ir  studies  or  business  and  iu  women  who  are  overwhelmed  with 
&hold  eai-es,  while  amouj^f  rhildreu  the  effects  which  have  V>een 
nttrilnited  to  this  are  diHtinctly  due  to  a  morbid  predispositifui.  Fa- 
tij^ue  in  any  shai>e  may  provoke  hvHteria;  and  hysteriaamon^imen  is 
found  often  in  those  who  are  en^a>:;ed  in  the  most  severe  kind  of  man- 
ual  lalior.     Hysteria  is  freijuent  also  anions  Iw^^^^ars,  prisimers,  and 

I  the  lUrlameH  of  all  orders. 
[  All  the  above-mentioned  determining  causes  are  common  to  l)ot]i 
Wf>nn*n  and  men.  Iu  women  of  certain  chisses  whicli  have  been  sup* 
iKJsed  t*>  include  the  great<-'st  iiundH^r  of  hysterical  subjects,  such  jw 
domestic  servants  and  prt»stitntes»  we  lind  united  all  the  ronditifuis  of 
aoral  and  physical  depression,  such  as  insntBt*ieut  or  defe4-tive  ali* 
lent^ition,  tlie  int*ixications  (ah*ohol),  and  the  infections  (syjjliilis). 
Ve  see  in  this  an  explanation  of  the  fact  that  hysteria  in  women  is 
I  common  in  the  countrv  than  in  the  city.  I^ate  hysteria  is  moiY* 
aon  among  women  of  the  leisure  chisses  with  wliom  the  imagina- 
ion  is  more  active  and  the  genital  life  closes  later.  Among  the  poorer 
classes^  where  th»=»  ffuestiou  f)f  fmiil  is  always  an  urgent  one,  the  geni- 
rtal  life  comes  to  an  end  more  (|uickly,  and  even  in  those  crises  in 
whicli  want  and  excessive  lab<»r  are  not  ef!ective  causes.  Anjong  the 
rich,  however,  sexual  excitement  is  often  incre*ised  iis  age  advances, 

IBiSfjeciaUy  alxmt  tlie  time  of  the  menopause,  and  then  liecomes  the 
^)oiiit  of  departure  for  more  or  less  grave  hysterical  accidents.  Coitus 
teser\atns  has  often  an  influence  rm  tlie  protluction  of  hysteria  as 
irell  as  np<»n  that  of  other  nervous  troul)les.  In  general,  we  may  miy 
Ihat  the  cause*)  of  general  depression  of  the  organism  can  act  only  a« 
Bpx(*iting  cAnses  of  hysteria,  anil  that  without  a  predisposition  tliey 
^Kannot  cause  hysterical  ])henomena.  ~~ 

^P      I  have^  however,  noteil  several  times  in  the  work  above  mentioned/ 
that  there  is  a  remarkable  analogy  lietween  the  objective  j>henomenn 
of  fatigue  2in<l  those  of  hysteria,  which  we  may  reganl  as  a  chronit- 
fttigiie ;  such  are  the  characters  of  voluntary  contraction,  the  giitidiic 
piirve  of  which  ]iresents  always  the  same  form,  the  mtxlifications  of 
leneral  and  special  sensibility,  and  of  the  time  *if  reaction  and  of  as- 
riation.     We  may  recall  also  other  analogies  relating  to  the  pereei^ 
ion  of  suhje^'tive  sensations— sensations  of  contrast  either  simultane- 
Uiw  or  successive,  delusions,  and  hallucinations — to  the  difBculty  of 
>Uiting  the  movements,  and  to  the  tendency  of  falling  under  tin* 
inmination  of  exterior   physicochemical    eonditions.      In  the  factM 
om  whicli  these  anah>gies  are  adduced  we  find  no  trace  of  hereditary 
'  of  anterior  pi-etlispositiou.     We  may  recall  also  that  Lowenfeld  " 
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and  Pitrps  '"  liave  shown  that  very  many  of  the  jihysical  mgu^  cif  hy^* 
ttsria  may  be  eucountered  in  neuiasthenia,  acquireil  tlirough  meDtd 
or  physical  fatigue.  This  analogy  of  hysterical  Bymptoms  with 
ti*ouble8  which  iDeloug  to  a  morbid  conditiou  which  may  l>e  acquired, 
or  even  to  a  physiological  state,  enables  us  to  comprehend  the  poaai- 
bility  of  an  ac<|uired  hysteria. 

It  is  difficult  to  say  whether  or  not  the  predisposition  to  hyateria 
is  more  common  in  certain  races  and  in  certain  countrieH ;  the  fact  i*i 
that  the  affection  is  met  with  in  all  latitudes  and  amoug  all  rHc-e«,  and 
may  even  be  seen  in  certain  animals,  such  as  the  horse  and  the  dog. 
A  fact  worthy  of  note  is  that  in  the  less  cultured  races,  wht^re  fear, 
su[*erstition,  and  a  tendency  to  iniibition  are  seen  under  their  most 
primitive  forms,  hysteria  is  often  encountered  in  epidemics;  the  sav- 
iiges  ot  our  own  time  reproduce  (]uite  faithfully  the  tumultuous  and 
strange  scenes  which  were  fre<pient  in  Europe  during  the  Mitldle  AgeH 
and  which  still  occasionally  Uike  plac^  in  rural  districts. 

Stigmata. 

Writers,  even  those  who  do  not  admit  the  existence  of  hygteria 
without  a  pretlisiK>Hition  having  for  its  Imse  a  degeneration,  dwell  but 
littUj  upon  the  mDridiolrjgical  elmnK^tei-s,  I  myself  am  the  lees  in- 
clined to  admit  of  the  existence  of  morphological  anomalies  among 
the  majority  of  hysterical  sub jects,  since  I  am  convinced  that  hysteria 
may  lie  determined  by  a  violent  slMX-k  apart  from  any  jiredispcisition. 
Neverthele.ss  most  hysterical  subjeets  do  [>re8ent  teiatological  signs 
ot  degeneration.  Withf»ut  doubt  hysterical  men  may  present  all  the 
extenial  characters  of  virility,  and  hysterical  women  may  l»e  remark- 
able for  the  development  of  their  si>ecitic  or  accessory  sexual  chanic- 
tera,  nevertlielass  hysteria,  like  degeneration  in  general,  tends  ti)  level 
the  differences  which  sejtarate  the  two  sexes,  men  inclining  towanls 
the  feraioiue  ty  i^e  and  women  tc>  the  masculine.  We  may  also  tind  in 
the  hysterical  all  the  stigmata  of  degeneration  with  this  peculiarity, 
that  these  stigmata  are  most  frefjuently  j)redominating  on  one  side, 
that  which  is  most  affet^ted  by  the  sensorial  or  motor  troubles.  We 
shall  have  to  refer  t<i  this  ijeculiarity  again.  These  are  tlie  morpho- 
logical anomalies  which  alone  deserve  the  name  of  stigmata,  they 
are  in  effect  the  only  characters  which  are  truly  permanent.  But  it 
is  especially  the  lasting  manifestations^  affecting  sensibility  chiefly, 
that  we  designate  ordinarily  by  this  name.  The  functional  stigmata 
of  hysteria  are  rarely  permanent,  strictly  speaking,  for  the>  vary  tu 
form  and  in  intensity  in  the  course  of  evolution  of  the  morbid  stata. 
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Ancesthema. 

The  rarest  fre«|uenl;  of  the  permanent  troubles  are  those  of  sensa- 
Hoa,  namely,  aujeatheHia  or  dysit^Htliesia.     Although  we  often  H[>eak 
of  hyperieHtht*Hia,  this  cunditiou  in  rather  a  i>erversion  than  au  exag- 
■enition  of  sensibility.     Undoubtedly  hysterical  antesthesias  held  the 
ni-st  phuM^  among  the  marks  i>f  the  devil  or  the  marks  of  witches,  men- 
tioned by  demonologists  who  liave  described  the  nervous  epidemics  of 
the  Middle  Ages;  but  physicians  were  very  dilatory  in  studying  tlie 
3ulile8  of  sensibility.     Hydeuhaiii  hud  noted  certain  factn  of  dysjes- 
hesia  such  as  rachialgia,  and  Brodie  had  also  stutlied  several  painful 
mdr^mes,  but  it  was  «>nly  towards  the  end  of  the  fii-st  half  of  the 
f»si*nt  century  that  Pinrry,  Macnrld,  and  esiieciall^  Gondrin,  intr*>- 
iced  into  science  the  idea  i>f  the  diffuse  or  hemiidegic  sensitivo-sen- 
orial  amesthesias.     This  was  an  im|tortant  ideii,  for  even  if  the  an- 
^^Hihesia  is  not  a  constant  sign,  it  is  one  that  is  nearly  rdways  pi'esent. 
Bricjuet  and  Last^gne  have  niaile  imjun'tjint  contributions  to  this  study, 
and  they  ha%*e  b4>en  folio weil  in  our  times  by  numerous  oliseners,  ©8- 
pecially  by  Charcot  and  Pitres,     General  and  si>ecial  sensations  may 
be  affecti^l  under  all  their  forms.     Pitres  has  maile  a  classificatiou  of 
the  forms  of  cutaneous  amesthi^sia  which  deserves  to  be  retained: 
Ami^thetiia  may  l)e  total,  that  is  to  say,  involving  all  the  }>ercep- 
JUS,  and  it  may  lie  complete  or  incomplete;  2.  It  may  l>e  partial, 
iin  sensations  only  Ixnng  affected,  the'others  not:  (a)  it  is  anal- 
gia when  there  is  a  loss  of  the  |>erce|>tion  of  pain  with  |»reservatiou 
thetjictile  sense,  (b)  it  is  thermo-aufesthesia  when  the  i)ower  of  per- 
living  heat  is  lost,  although  the  tactile  and  prnnfnl  sensations  are 
^■reserved,  (c)  anaesthesia  may  coexist  with  thermi>-anflB8thesia,  (*/)  it  is 
ftmosthesia  when  there  is  a  loss  only  of  tlie  perce]>tion  of  elec- 
icjil  sensjitions,  and  finally  (<r)  ansesthesia  may  coincide  with  preser- 
ition  of  electrical  sensation  only.     Analgesia  is  one  of  the  most  fre- 
mi  tnmbles  of  cutii neons  sensilnHty.     A  remarkable  fact,  which 
i  iiote<l  by  Tjasegue,  is  that  the  patiente  themselves  very  rarely  are 
TtwiM^of  their  loss  of  sensation,  and  it  is  only  discovered  au»ci dentally, 
an  when  they  have  receiveil  a  Imrn  without  i»ereeinng  it,  or  when  a 
prick  causes  hemorrhage  without  having  excite<l  any  sensation.    This 
Reaches  us  that  we  should  study  the  condition  of  sensibility  with  care, 
Hkat  we  should  look  for  aniesthesia.     In  onler  to  study  the  progress 
of  the  aniBstheaia  we  should  mark  its  intensity  and  distribution  by 
Eieana  of  diagniins  (Kidu^r). 

Hv«terical  analgesia  is  not  only  HUiierficiid  but  also  involveii  the 
which  may  be  pricked  or  compresHed  witliout  result  other 
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than  movements  iu  the  miiHi'leK  to  wbii'li  they  are  distribiiteti  Tlie 
iiiuftcles  may  also  be  affected,  but  a  miisele  whicb  is  iiiseo-sible  to  [n'es- 
snre  or  other  ntimuli  in  Dooe  the  lenn  reHi»oDxsive  as  regards  its  motor 
f tinctiuDS ;  but  the  sensatioD  of  raovemeut  may  also  be  affc^'t*^d  as  well 
as  that  of  fatigue  (PitreH).  The  sr^iimeof  position  is  lost;  with  closed 
eyes  the  patient  is  iiuable  to  tell  the  positicm  f)f  liis  liand»  and  eamiot 
estimate  the  amouut  of  energy  necessary  to  maintain  his  e<|nilibriuni, 
and  falls  in  eouse*iuenee.  Dueherine.  of  Bimlogne,  has  ileserilied  par- 
alysis of  muscular  sense  or  of  motor  aptitude  indepentlent  of  sight, 
which  falls  into  tlie  same  category  as  the  preceding  phenomena.  In 
this  ease,  iis  Lasegue  has  remarked,  the  touch  witli  the  healthy  hand 
may  supplement  the  muscular  and  visual  sensations,  warning  tlie  pa- 
tient that  the  UKiveiuent  has  been  executed  as  he  desired.  The  lioues, 
the  tendons,  and  the  articnlatitms  may  also  l>e  affected,  and  one  may 
tuist  the  joints  or  prick  the  tendons  or  the  periosteum  without  excit- 
ing i>ain.  Compression  of  the  breast*?,  of  the  abdf)mioiil  riscera,  ov 
of  the  ei*igastriuni  (Pitres)  may  r»e  made  without  exciting  any  of  the 
sensations  usually  aroused  by  such  acts,  but  certain  organs,  such  as 
the  testicle  or  the  ovary,  may  give  evidence,  on  the  other  hand,  of  an 
abnormal  sensibility,  an<l  the  same  is  m-casionally  tnie  of  the  mam- 
mary ghmds. 

These  various  troubles  of  sensibility  (anaesthesia,  analgesia,  ther- 
mo-aujpflthesia,  andelectro-anitjstliesia)  may  vary  greatly  in  degi-ee,  aft 
may  be  iletermined  by  the  different  fiirms  of  jesthesiometers  in  use. 
Not  only  may  the  troubles  of  cubmeous  sensibility  he  wanting,  but 
the  aufesthesia,  instead  of  being  total,  may  be  dissociated,  as  note<l 
in  the  classitication  of  Pitres  above  mentioned,  so  that  onl\  one  of  the 
sensations,  that  of  heat,  for  example,  ma}'  \m  destroyed.  Sometimes 
tactile  sensibility  alone  is  preserved,  the  others  lieing  extinguislietl, 
liysteria  imitating  in  this  the  disstK^ations  of  syringnrayelia. 

We  sometimes  observe  in  hysterical  subjects,  following  the  con- 
vulsive paroxysms,  a  general  and  total  sensitivo-sensorial  anaesthesia, 
which  is,  however,  mit  permanent.  Cutaneous  anasthesia,  which  is 
] permanent  and  indei}endent  of  the  paroxysms,  is  rai*ely  generalized 
(Brifpiet),  but  is  morecommoidy  paiiiab  hemiplegic,  in  disseminated 
islets  or  in  systematic  platjues.  The  hemiplegic  form  is  a  little  less 
freipient  than  that  in  islets  or  i>laqnes.  In  general,  cutaneous  liemi- 
auiPsthesia  coincides  witli  a  diminislied  special  sensiliility  on  the 
same  side,  or  exceptionally  tlie  aini?sthesia  and  loss  of  sensilnlity  oc- 
cupy opposite  sides.  The  heraiamesthesia  is  on  the  left  side  in  nearly 
three-fourths  of  the  cases.  Circumscribed  anipsthesia  appears  under 
the  most  various  forms,  and  it  is  this  esi»ecially  which  we  raustflearch 
for  in  examining  n  c^ase  of  hysteria.     As  regards  the  systematic  am^- 
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fcheijia  id  platjiies,  we  often  see  it  circumscribe^l  bo  tlie  skin  covering 
Of  Harri>uudiug  the  urgauM  of  aetine,  the  fiinctiouH  of  wliicli  are  weak- 
ened or  alxiHshed,  or  limiteil  to  a  region  the  muscles  of  which  are 
juiralvzed,  whether  of  tlie  fjice  or  of  the  extremities.  The  iiheuome- 
aon  of  cutaneoiiH  aiia*HtheHia  siii^erpoeed  upon  seDsorial  auwathesia  is 
not  contiDed  exclusive  I  j  to  caset*  of  hyBteria.*' 

In  general,  an  we  have  remarkeil,  hysterical  patieuta  have  no 
knowledge  of  their  ana?8the8ia,  and  discover  it  only  by  chance,  upon 
the  recei[)t  of  a  bum  or  a  wound  wliich  leaves  visible  evidences,  but 
which  has  not  been  felt,  or  when  iu  suddenly  moving  from  one  plat*e 
to  another  tlie  impression  of  the  changing  tem]>eratiire  is  distinctly 
different  on  the  two  sides.  The  antestliesia  is  n<^t  accomi>anied  I>y 
any  sensations  of  numbness  or  tingling,  and  many  hysterical  subjects 
who  liave  nocturnal  fatigue  or  parj^esthesia  with  sensations  of  numb- 
ness, cold,  or  tingling,  are  nevertheless  not  led  thereby  to  disct>ver 
their  permanent  anieHthesia. 

The  loss  of  tactile  sensation  is  accomi>anied  sometimes  by  a  i»er- 
veniion  of  sensibility,  a  dysjesthesia,  in  which  the  skin  cannot  bear 
the  least  contact  or  the  slightest  change  of  temi>erature  without  ex- 
])erieneing  pain.  This  dystesthesia,  which  may  be  unilaternb  is  ac- 
eomi^anied  by  a  diminished  activity  of  the  special  senses  on  the  same 
Bide. 

Pitres  has  descriljed^  under  the  name  of  aphalgesia,  a  variety  of 
panenthesia  chai*acterized  by  the  i>roducti*in  of  an  intensely  ]iftinfu1 
fiensation  through  the  application  t*>  the  skin  of  certfiin  substances 
which,  in  a  healthy  person,  would  cause  only  the  ordinary  sensation 
of  contac^t;  a  metallic  objec*t,  for  example,  fircxluces  a  burning  sensa- 
tion. This  painful  sensation  may  l>e  manifesteil  on  the  healthy  side 
as  well  as  on  the  antesthetic  one. 

Hysterical  ana?sthesia  is  accompanied  by  a  weakening  of  certjiih 
reflexes.  Thus  w  hen  one  tickles  the  feet  of  a  hemiantesthetic  hystcTi- 
cal  Rubjec^t,  the  reflex  otrcurs  exclusively  or  very  much  more  markedly 
on  the  non-aUEesthetic,side.  Tickling  of  the  lateral  surfaces  of  the 
abdomen  may  sometimes  also  provoke  only  a  weak  retlex.  The  sen- 
sitive pupillary  reflex  persists  (Pitres),  as  do  also  those  of  the  clit<:)ris 
jiiid  of  the  nii>ple  (Bri<juet). 

Hysterical  subjects  complain  oecasionaUy  of  a  sensation  of  cold, 
e«p€<*ially  in  theextTemitieson  the  antesthetic  side,  although  vnth  the 
exception  of  Briquet  no  one  has  ever  l>eeu  able  to  make  out  a  h>cal 
depression  of  temi>erattire.  Guichon  has  showTi  that  the  subcutane- 
oa«  absorption  of  salicylate  of  sodium  takes  place  equally  well  on  the 
healthy  and  on  the  anjpsthetic  side;  but  this  fact  Inis  no  direct  rela- 
tion t«>  the  8tat4e!  of  the  skin  itself.     It  is  quit^  c^^rtain  that  punctured 
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wi>tiiidB  often  bleml  less  on  the  aniBstiietic  than  on  the  bealtliy  side. 
Pitres  explaiDH  this  fact  by  asHuming  a  vascular  hyperexei lability 
which  is  manifested  under  tlie  inHueuce  of  traumatism;  but  the  fact 
is  that  the  pimcture  becomes  eurrouuded  by  an  urticarial  papule  anal- 
ogous to  the  iJieuomenon  of  dermographism.  liomaio  Vigouronx 
has  shown,  however,  that  the  electrical  resistauce  is  increased  on  the 
anaesthetic  side;  but  as  w©  can  hardly,  in  the  present  state  of  our 
knowledge,  undei-stiind  this  increased  resistance  otherwise  than  in  con- 
»e<iuence  of  a  diminution  *)f  liquids,  we  may  thereby  infer  that  th^e 
is  a  dimiuished  quantity  of  blood  in  the  meml>er  and  in  the  skiu. 
Employing  Heuociiue's  metliod,  I  liave  noticed  a  diminished  fm:'ility 
of  reduction  of  oxylnemoglobin,  and  the  blood  witlulrawn  through  a 
puncture  on  the  ansBsthetic  side  has  seemed  to  me  to  he  richer  in  cor- 
puscles and  in  oxy  hfcmoglohiu.  All  tliese  ]iheiiomeiia,  which  I  sliould 
be  glad  tcj  have  demonstrated  by  (jther  observers,  would  seem  to  in- 
tlicate  a  diminution  in  nutritive  activity  cm  tlie  affected  side.  We 
find  the  same  also  in  ordinary  hemiplegia,  asi>ecially  when  it  is  of 
long  standing. 

It  is  not  the  skin  only  which  is  the  seat  of  hysterical  anaesthesia, 
but  we  fiod  the  same  condition  in  the  mucous  membranes  and  iii  the 
organs  of  special  sense.  The  aiq>earance  of  these  different  troubles 
eeema  to  be  contemporaneous.  The  general  antesthesia  and  that  of 
ihe  si>ecial  senses  are  found  itsually  on  the  same  side,  St^metimes, 
however,  tlie  eye  is  more  affected  on  the  opposite  side,  and  generally 
that  of  the  opposite  side  is  affected  at  least  to  a  cert^iiu  degree.  We 
may  ask  wliether  tins  ai>i»irent  exception  is  not  the  rule;  aiid  indeed 
the  sensibility  under  all  its  forms  is  often  notably  impaired  on  the 
side  which  is  called  healthy  in  hemiamesthetic  hysterical  subjects; 
aud  if  we  examine  them  from  another  point  of  view  we  see  that  the 
strength  of  the  voluntiiry  movements  is  diminished  on  both  sides, 
^vhile  the  reaction  time  is  increased. 

Kf/es. — The  functional  troubles  of  the  eye  have  a  s|ieciid  inqnir- 
taiice.  The  existence  of  hysterical  blindnet^  is  sliown  to  us  in  the 
miraculous  cure  of  the  blind  during  the  mystic  pericKl  of  the  history 
of  hysteria.  The  general  sensilnlity  of  the  eye  is  affected  as  well  as 
its  special  sense.  The  skin  of  the  lids,  the  coujuDctiva,  and  the  cor- 
nea itself  are  devoid  of  sensation.  When  the  cornea  is  insensible, 
while  the  patient  regards  fixedly  a  given  object  we  nniy  bring  a 
cylinder  of  paper  in  contact  w'ith  the  cornea  without  j>roduciDg  any 
effect,  the  lids  and  the  eye  itaelf  remaining  motionless  as  long  as  the 
foreign  body  is  not  brought  within  the  field  of  vision.  The  ocultv 
|>upi]lary  reflex  is  obtained  as  promptly  as  in  the  normal  state,  if,  in- 
stead of  bringing  the  paper  in  contac-t  with  the  conjunctiva,  w^e  bring 
it  a  cei"tain  distance  in  front  of  the  pupil ;  the  reflex  is  then  determined 
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Ihrongb  stimulatioD  of  the  retina,  which  may  have  lost  the  i>ereeptioii 
of  colors,  but  which  still  distinguishes  light  from  darkiiOHH.     There 
IB  in  genenil  a  relatioD  betweeu  the  Intensity  and  exteut  of  the  autc^H- 
thesia  of  the  ustegumeuts  and  the  diiniuished  special  i^euse,     Hemi- 
aiueethetic  hysterical  subjects  who  have  tio  narrowing  of  tlie  viHual 
field  nor  achromatoiisia  |»reserv^e  the  seUHibility  of  the  conjuDctiva; 
tho06  who  have  hmi  the  i>ower  of  jierception  of  one  or  several  cokjrs 
and  have  a  more  or  less  marked  narrowing  of  the  visual  field  have 
also  anaesthesia  of  the  conjunctiva.     Those  who  have  complete  achro- 
niatoiisia  with  almost  no  visual  field  have  Icwt  not  only  the  conjunc- 
tival sensibility  but  also  that  of  the  curnea/''     However,  as  Pitxes 
has  remarked,  the  lacrymal  reflex  is  not  ordinarily  lost  and  is  excited 
jnsi  as  in  the  normal  conditian  by  C(>ntact  with  the  conjunctiva.'' 
Walton  and  Gradenigf»  have  confirmed  my  obsenations  in  regard 
^^to  the  relation  between  anaesthesia  of  the  integument  and  the  loss 
^■of  S{)ecial  sense;  they  have  shownn  that  ana'sthesia  of  the  external 
Hnnditory  canal  is  the  more  marked  as  deafness  is  the  more  ]>rc>- 
Hpmmceci  '* 

^^m  4 One  of  the  most  important  signs  of  visual  amesthesia,  according 
to  Charcot,  and  perhaps  the  most  frequent,  according  to  l>ana»  is  the 
^.narrowing  of  the  visual  field.     This  narrowing  may  Im  roughly  ajw 
^kreciated  by  having  the  patient  look  steadily  at  the  nose  of  the  obser- 
ver who  moves  his  finger  in  all  direi^tions  towards  the  point  of  fixation ; 
>bat  the  campimetre  is  necessary  for  a  regular  examination,  the  results 
of  which  may  be  registered  on  the  charts  w^hicli  are  in  ordinary  use  in 
most  clinics.     The  normal  visual  field  is  n«jt  circular,  but  extends 
hrther  outwards  and  downwards,  while  the  inner  and  upi>er  borders 
are  less  projecting.     As  a  mle  the  narrowed  visual  field  i>reserv'es  the 
normal  shape,  that  is,  the  ctujtraction  is  concentric.     However,  the 
regularity  of  the  visual  field  can  l>e  determined  only  when  the  exiun- 
ination  is  made  rapidly  and  while  the  patient  is  alone*  with  the  ob- 
server; for  hysterical  subjet*t8  have  very  rapid  modifications  of  sen- 
^lability  under  slight  influences,  such  as  a  noise,  a  change  in  the  light, 
^■Me.,  and  all  these  influenoee  may  cause  apparent  irregnlarities  in  the 
^■riflual  field.     We  may  say  that  ninety  times  out  of  a  hundred  the  nar- 
"Wwing  of  the  field  of  vision  is  bilateral,  as  are  all  tlie  other  visual 
troubles,  but  as  a  rule  one  is  more  narrowed  than  the  other»  and  the 

Ede  of  the  greatest  contraction  is  ordinarily  that  aflfected  with  the 
^mianiesthesia.  Total  blindness  is  exceptional,  and  when  it  occurs 
ordinarily  temporary  only,  occurring  after  a  convulsive  i>aroxy8m 
or  under  other  accidental  conditions.  Freud  believed  in  1893,  as  I 
hid  already  held  ten  years  before,  that  hysterical  hemiopia  had  not 
i  aeen  and  that  it^  occun-ence  w*a8  not  probable ;  and  the  eases  re* 
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is  been  luet  bv  tLi^  iwitieut,  lit?  is  ablt  in  i>eivrive  tlio  ciuuiHiiiiiil 
rfor.  This  «?xi»enuieut  of  Itegimrd  h1k*wh  that  tbf  Iohh  of  \muu  in 
^rHiitml  uri^iii.  Tho  fart  uut+^il  by  Piiriiimid  of  tbe  reestHbliHluHfUt 
\  biiKX'uliir  visioo  of  eeiitml  visi(ni  with  iiersisteuceof  the  niinciwiiig 

•  the  visual  field  iii  tlie  rtma.iirotit'  eye  iiitlicut-es  that  there  are  m?jMi- 
►te  cerebral  ceutres  for  jieripberal  and  fi>r  e(:»iitnil  viBiuii,  aud  that  in 
libral  visiini  eai-h  eye  is  iu  relation  Mith  the  two  lieoiisjiheres.  Thcs 
X>erimeDtH  nf  Pitres  with  the  Flee«  box  jKiint  in  the  sHine  direetiou. 
be  relation  (»f  eaeh  eye  with  the  twn  heniisplierejs  in  central  virtion 

»ii[HM>rted  also  by  faetH  of  an  entirely  *!irt'erent  order."'  '' 

l^nihiteral  hyHterical  amVjIynpia  often  passes  unperceive«l»  and  ho 
liv  double  amblyopia.  DyHchromHtupsia  iua\  interfeii*  with  eer- 
iu  cKH»ujmtiou8  in  which  there  in  a  neeeHHity  for  distinKUiHliiLi^; 
^tweeu  colors.  T(*tal  anmunj«iH  is  UHually  trauHit^vry.  H>sterii*al 
ydriasiH  may  lie  independpiit  tif  amaunisis*  Its  iiatui'e  is  shtiwn  by 
e  coincidence  of  stigmata  and  by  the  fact  r»f  recovery/* 

Tlie  eoexiHtence  of  hysteria  w^th  a  great  number  of  affectie»us  nf 
e  nenous  syst#4ii  exjilaius  Iiow  it  is  that  the  visual  troul^es  of  h\s* 
ria  have  been  attributed  iu  these  variuiis  nudadies.  We  should 
lie,  also,  that  most  of  the  troubles  of  vision  iu  hysteric^il  subjects, 
k1  08[)e^'ially  the  mtKlitications  nf  the  visual  field,  may  l>e  jin^voketl 
r  all  the  conditions  whieh  lead  tn  a  suilden  depression  of  the  uen*»us 
■Ibixi,  even  by  f>&tigue;  aud  further,  that  iu  hysteria  the  visual  ele- 
cts pre«eut  a  considerable  vaT'iability.  The  coueentric  narrowing  of 
le  visual  field,  the  dysehrojuatoi>sia,  and  the  diuiinished  mniity  of 
Hioii  nre  fre«jueutly  manifested  aft^^r  jiu  epilejitic  attack.     I   have 

Cn  found  in  these  eases,  just  as  in  hysteria,  the  sui>erpositifUi  of 
aiuentary  anaesthesia.  After  Oppenheim  aud  Th<}iiipseu  aud 
ichan  I  also  have  ol)eer\e<l  iu  epilei^tics  i>ermanent  troubles  nf 
«ion,  esywcially  uarrowingnf  the  visual  field.  Altluaigh,  thei^fnre, 
e  may  say  that  these  troubles  are  more  nnirk€»d  aud  more  variahle 
I  liysteria,  we  cannot  regard  them  as  alisolutelr  patliognomcjuic  of 

[\  morbid  state. 
Hysterical  subjects  ujay  suffer  fmui  i»|»hthalmic  migraine  whirh 
y  he  accomiwnied  and  followed  by  a  uiore  or  less  rf^gular  heiidau* 
fisia;  but  apart  from  this  coune«thuK  heuiiani)psia  does  not  a[»t»ear 

*  tigui*e  aniong  the  visual  trouV>les  of  hysteria;  this  excluHit>u,  whieh 
liad  found  alisolute  a.s  long  ago  as  18S2,  iloes  n<»t  seem   tn  have 

ten  disprmrnl  as  yet. 

I  Stroug  stimulation  of  the  retirui  by  a  bright  light  may  sometimes 
Ibvoke  an  hysterical  attack.  Certain  hysterical  subjet^ts  have  also 
remarkable  intolerauce  f^ir  the  light,  Soiuetimes  the  integunjents 
the  eye,  the  cornea,  conjunctiva,  and  eyelids,  are  endowed  with  a 
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The  biauricular  reflexes  persieit  (Gelle).  Hysterical  deafness,  wliicU 
18  fi^iuently  not  perceived  by  the  ijatients  themselves,  is  often  ac- 
compauied  by  subjective  ooiseB,  such  as  ringinj^  in  the  ears  and 
whistliug  suttiids  with  sometimes  a  eeuBatiou  of  painful  tension  (Bri- 
Kpiet).  These  sensations  must  be  distinguished  from  those  which 
precede  the  hysterictd  attack  and  const itut*^  tlie  aura.  Leclantec  has 
remarked  that  the  diiniuisheil  hearing  in  hysteria  is  accomi>aDied  by 
m  narrowing  of  tlie  auditory  field.  Tlie  integuments  of  the  auditory 
canal  and  of  the  tympanum  i)resent  sensi*ry  trtnibles  eorresiionding 
ia  those  of  sjieciiU  sense." 

kit  is  not  only  tJie  mticoHH  sn^/iura  belonging  to  the  organs  of 
cial  sense  wjjirh  may  liecome  amcsthi^tic,  altliongh  Briquet  has  re- 
:ked  that  the  mucous  mend^raues  of  the  luwcr  p* jrtious  of  the  Ixxly 
are  less  often  antesthetic  than  are  those  of  the  npi>er  jjortit^ns.  The 
anal  mucous  membrane  is  saul  rare  I  \  to  l>e  aifectod,  and  the  same  is 
true  of  those  of  the  nriuary  ijasstiges.  In  some  castas,  however,  the 
HMitients  ai-e  unable  to  detect  the  passage  tjf  fecal  nuitter,  which  takes 
^lace  without  tlieir  consciousuess  when  ti»ey  suffer  from  diarrhcea* 
Tlie  contact  of  urine  may  also  \y^  unfelt  just  as  that  of  a  sound  jtassecl 
through  the  ui'ethra.  It  may  In*  that  the  need  of  urinating  is  no 
longer  felt,  and  the  patients  thus  are  found  to  have  retention  of  urine. 
Ameethesia  of  the  geniiid  mucous  membranes  is  of  more  common  oc- 
currence (Bri*iuet).  It  is  found  on  the  internal  surface  of  the  labia 
majora  and  minora  aud  aloug  the  wall  (»t'  the  vagimi  as  far  as  the  cer- 
nx  uteri.  The  clitoris  may  alno  be  anaesthetic ;  or,  in  some  patients, 
it  alone  is  sensitive  in  the  midst  of  an  amesthetic  area;  or  again  it 
may  lie  amesthetic  and  yet  retjiin  the  power  of  erection  in  response  to 
oertain  si>ecial  forms  of  in-itation.  In  man  the  mucous  membrane  of 
the  pn*puce  may  l»e  anaesthetic  wlnle  the  glans  preserve  its  sensibility, 
^to  the  external  genital  regions  the  amesthesia  may  be*  unilateral. 
l^lThetlier  the  amesthesia  be  unilateral  or  general,  hysterical  women 
affeeteil  with  it  are  usually  indiflerent  or  insensible  to  coitus,  and 
tiou  of  the  clitoris  may  oc^cur  without  the  patient  being  conscious 
it  Briquet  relates  the  case  of  a  woman  who  had  lost  even  the 
\ol  touch  in  these  parts  and  did  not  f«^l  the  conjugal  ap]»rttache8. 
Hysterical  anaesthesias  are  usually  insidious  in  their  ^mset,  and 
^hen  looketl  for  are  found  fully  develoi>ed*  Tliey  are,  however,  s«mie- 
time^  precedetl  by  certjxin  subjective  sensations,  such  as  tiugling»  for- 
ication.  numbness,  Imming,  etc.  When  they  oome  on  suddenly  it 
generally  after  a  traumatism  which  has  produced  a  general  shock, 
it  may  be  also  after  a  local  irritation.  Sometimes  the  amestheaia 
preceded  by  a  dyHn>sthesia;  ainb  moreover,  <*utant>inis  il>  sjf^thesia, 
well  a^  amesthesia,  utilinarily  accompanies  ^ieuaory  amesthesia  of 
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lOT^meiitSi  nieftsureil  by  tlie  (lyiinmumetei%  iiicreaHes  t'tmsideralily 
tlie  affected  member.  If  the  stimulus  is  applieil  to  a  Hmb  fjf  tbe 
lietalUiy  side  we  see  uiwestlieabi  api>eur  nt  the  point  of  applieatiny  of 
±het  ici8the8iogeuic  Bulistaute,  and  spread  from  this  i\H  a  centre. 
Whichever  may  b©  the  side  oji  which  the  ajiplieation  is  made/ we  sea 
liei  jia^sage  of  the  auieHthenia  from  one  nide  to  the  other;  this  in  the 
lienomenon  of  trarmjt'rfutn%  winch  is  eoiiHti tilted  by  a  Hcries*  nf  os- 
libit  if  >im  or  of  iwiBsa^en  of  insensibility  from  one  nide  to  tlie  other, 
rnUomng  these  oBcillations  the  liennaii^estheHia  may  diisappear  or  at 
ijiftt  reuiain  lens  ]»ronounced.  Sometimes  the  hemiampsthesia  re- 
aaiiiH  »t»itionary  for  a  time  on  the  side  (»ppi>site  to  that  ill  which  it 
I  firiniarily,  or  it  may  renmiu  ou  the  same  nide  on  which  it  wa8  he- 
without  any  a[>preciable  clian^e.  The  duraticm  of  the  cons€H*u- 
iva  r>sciUationH  may  vary  from  a  few  minutes  to  an  hour  or  even  ni«>re, 
A  ceii^in  iiiin»1»er  of  ageuN  which  cause  a  momenbiry  generid 
timubition  may  provoke  a  transference  just  like  tliose  wdiich  act 
iHjilly  ;  such  are  stjitic  el«H*tricity  and  cold  or  hot  water.  8ul)cuta- 
leous  injectitms  of  pikK'arpiiie  ur  inliahitions  of  nitrite  of  amy  I, 
filter,  or  chlori>fi>rm  may  pnivtike  a  transference,  cooseciitive  oscilla* 
ions,  and  a  i"etum  o{  sem^ation.  In  re^isterinj^  i>y  means  of  the  dy- 
itnofjrajih  the  variatiiius  of  energy  of  voluntAry  movements  oc-curring 
transfei'euce  proibtced  by  the  appUcation  of  a  ma^^iet  t-o  the 
normal  siih^,  I  liave  remarked  tJint  there  is  tii'st  a  certain  increju^  of 
strength  on  this  side. 

All  H'sthesiogenic  agents  have  not  the  same  influence  over  a.given 
uitieut.     Bun[  has  very  well  noted  the  differences  in  metallic  aeusi- 
bilit  V ,  and  it  is  the  same  in  the  case  of  the  other  festhi^iogenie  agents, 
f»veral  of  which  may  have  no  effet^t  on  a  certain  patient. 

The  jihysiology  of  the  a^sthesiogenics  is  little  understood.     Their 

I'tion  has  lieeu  referred  to  the  inmgination  or  to  electrical  currents, 

lliut  the  fact  is  that  we  are  still  in  ignorance  as   to   them.     Certjiiii 

llminfid  i>lieuomena  may  be  cure»il  by  the  application  of  revulsives  to 

he  opjM^site  side.     The  same  means  may  i>rovoke  a  transferenc4^  of 

Jj«^  epileptic  aunV,     Even  in  healthy  subjects  similar  effects  have  been 

ootetL     Hopjie,  for  example,  hasobsened  that  if  tbe  thumb  or  index 

finger  is  finiil>  |)inche<h  h  notable  diminution  of  seusibility  is  caufied 

^mi^  tbe  corresponding  i>arts  on  the  oj>j>osite  side,  and  other  ol»si*n'er8 

^Biave  reportetl  hw^-ts  of  the  same  nature  wnth  which  also  we  may  com- 

^niari!  synkinesis  and  the  Rynalgesi*\s.     The  transference  may  be  ol>- 

^lained  also  in  hemianft^thesia  with  organic  base  (Tnlpiau,  Bourceret, 

Orasset).  so  that  the  hpmiann^thesia  due  to  lesion  «>f  th^  inrnterior 

third  of  the  internal  i'niHule,  which  differs  in  no  way  from  hysterical 

aHiBiiUiediAt  «'^i'"**n  i"  the  character  of  tlie  visual  distnrhaui*es,  cannot 


STIGMATA. 


4(*S 


through  Htinnilationof  the  retiua,  which  may  have  lost  the  perceptitm 
of  colors,  but  which  at  ill  distinguiahes  light  from  darknesB.  There 
m  in  general  a  relation  between  the  inteusity  and  extent  of  the  antea- 
theeia  of  the  integnnients  and  the  tliniiuished  special  sen^e.  Heini- 
aniesthetic  hysterical  subjects  who  have  no  narrowing  of  the  visual 
field  nor  aehromatopftia  preserv'e  the  senBibility  of  the  conjunctiva; 
those  who  have  lost  the  power  of  iierception  of  one  or  severjJ  colors 
and  have  a  more  or  less  marked  naiTowing  of  the  visual  field  have 
also  anesthesia  of  the  conjunctiva.  Those  who  have  coinjilete  achro- 
matopsia with  almf>Ht  no  visual  field  have  lost  not  only  the  conjunc- 
tival sensibility  but  also  that  of  the  cornea,"  However,  as  Pitres 
has  remarked,  the  lacrvnial  reflex  is  not  ordiuarily  lost  and  is  excited 
just  as  in  the  normal  condition  by  contact  with  the  coujunctiva. " 

Walton  and  Gradeuigo  have  confirmed  my  obser^^ations  in  regard 
to  the  relation  between  anaesthesia  of  the  integument  and  the  loss 
of  special  sense;  they  have  shown  that  anaesthesia  of  the  exterual 
auditory  canal  is  the  more  marked  as  deafness  is  the  more  pro- 
nounced, ^* 

One  of  the  most  important  signs  of  visual  aniesthesia,  according 
to  Charcot,  and  perhajis  the  most  frequent,  ace{)rding  to  Dana,  is  the 
narrowing  of  the  visual  field.  This  narrowing  may  Ite  roughly  aj>- 
jireciated  by  having  the  patient  look  steadily  at  tlie  nose  of  the  obser- 
ver who  moves  his  finger  in  all  directions  towards  the  j^oint  of  fixation ; 
but  the  carapimetre  is  necessary  for  a  regular  exannnatioii,  tlic  results 
of  wdiicli  may  be  registered  on  the  charts  whicli  are  in  ordinary  use  in 
most  clinics.  The  normal  visual  field  is  not  circular,  but  extends 
farther  outwards  and  downwards,  while  the  inner  and  upper  borders 
are  less  projecting.  As  a  rule  the  narrowed  visual  field  prcseiTes  tht; 
normal  shafje,  that  is,  the  contraction  is  concentric.  However,  the 
regularity  of  the  visual  field  can  be  determined  only  wlum  the  exjim- 
iuation  is  made  rapidly  and  while  the  patient  is  alone' with  the  olv 
server ;  for  hysterical  subjects  have  very  rapid  modifications  of  sen- 
sibility under  slight  influences,  such  as  a  noise,  a  change  in  the  light, 
etc. ,  and  all  these  influpnces  may  cau8e  apparent  irreguhirities  in  the 
visual  field.  We  may  say  that  ninetv  times  out  of  a  hundred  the  nar- 
rowing of  the  field  of  vision  is  bilat-eral,  as  are  all  the  other  visual 
troubles,  but  an  a  rule  one  is  more  naiTowed  than  the  other,  and  tlie 
side  of  the  greatest  contrat^tion  is  ordinarily  that  affected  with  the 
hemianfcsthesia.  Total  blindness  is  exceptional,  and  when  it  occurs 
is  ordinarily  temporary  only,  occurring  after  a  convulsive  paroxysm 
or  under  other  accidental  conditions.  Freud  believed  in  1893 »  as  I 
had  already  held  ten  years  before,  that  hysterical  hemiopia  had  not 
been  seen  and  tliat  its  occurrence  was  not  probable ;  and  the  cases  re- 
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ported  by  Jan^t  ia  tlie  Archivts  Je  yewolofjic  in  18U5,  ftiicl  liy  LaouoiH 
and  Touruier  iu  the  Uevue  dt  MMccute  in  181H),  are  not  of  such  a  char- 
acter a**  woukl  convert  one  Uj  the  C4fntrary  opinion. 

The  narn>wing  of  the  visiual  field  regard^s  in  general  both  viaian 
frjr  colom  and  that  for  white  light.  In  the  normal  state  the  ri»ual 
tield  for  white  light  is  the  most  extensive,  and  iift-er  that  come,  in  tlie 
(ii'dMr  of  their  extent,  blue,  yellow,  orange,  red,  green,  and  violet,  the 
tield  for  wlii^h  is  the  iiarroweHt  of  alL  In  hysteria  the  field  for  tM)lor8 
is  c<-intract4?d  concent rictdly  in  the  physiological  order,  that  is  to  say  , 
the  tield  for  violet  may  be  so  narrowed  that  this  color  is  no  longer  per- 
(*e]*tible,  and  the  fiolds  for  the  tether  c4jlors  disap[)ear  successively. 
It  is  the  rule,  however^  that  the  field  for  red  is  narrowed  the  least  and 
<Usaf>j>earB  the  last  (Charcot,  Pari naud).  Sometimes  even  the  fiehl 
for  red  is  nioreext*^nsive  than  that  for  whit^  light  (Parinaud).  Some- 
times the  vision  for  colom  disapi*ears  completely  w4iile  that  for  form 
l>ersists,  and  the  patient**  iierceive  objects  as  of  a  gray  or  dirty  white 
color  only.  It  is  not  excessively  rare  to  see  the  vision  for  colors  dis- 
ai*ijeiir  in  the  two  eyes  in  a  different  order.  In  general  the  field  f(»r 
colom  is  more  affected  on  the  hemianflBsthetic  side,  but  it  is  as  change- 
able as  are  the  other  mmlifications  of  sensibility,  l^ing  often  more 
marked  after  a  paroxismal  attack.  Rarely  the  narrowing  of  tb« 
visual  field  coincides  with  a  central  sc(*toma  (Parinaud). 

It  may  l)e  that  tlie  acuteness  of  viHinii  is  tiflected  in  the  same  meas- 
ure as  the  visual  field,  but  this  is  the  exception,  and  in  general  the 
acuteness  of  the  sight  is  but  little  affected. 

Hysterical  amblyt]|iia  is  nft**ti  iwcompanied  by  tliplo[jiH  or  inODOO- 
ular  j>olyoiiia  (Parinaud),  A  pencil  or  other  object  is  plac^  near 
tlie  eye  and  gradually  drawn  away  from  it.  At  fir^t  it  is  seen  single. 
but  at  a  distance  of  from  ten  to  fifteen  centimetres  a  set*ond  image  aji- 
jMVU*s,  usually  on  the  temporal  side.  As  tlie  objei't  is  made  to  rei^etle 
from  the  eye  the  two  inuiges  separate  from  each  other,  and  not  very 
uncommonly  a  third,  less  intense,  image  apjiearson  the  op|Kisite  side. 
If  the  object  is  still  farther  removed  the  images  become  l»lurred  and 
ai-e  no  longer  seen  ilistinctly ,  We  may  oteerve  at  the  same  time  very 
marked  macropsia  or  microjjaia  upon  monng  the  object  away  from 
or  towanls  the  eye  (Parinaud), 

In  unilateral  hysterical  amaurosis,  the  eye  which  does  not  seo 
when  the  other  is  covenxl  may  see  in  bin<icular  visi«m  and  especially 
in  stereos*;opic  vision*  The  retWtablishnient  of  sight  in  the  ambly- 
opic eye  at  the  mtmient  of  binocular  vision  has  I'egard  only  to  central 
vision,  for  the  visual  field  still  remains  nan-owed  (Parinaud). 

If  we  revolve  l)ef*>re  an  hysterical  Bubjec*t  a  disc  on  which  art* 
|iainted  complementary  colors,  the  perception  of  one  of  which  at  least 
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haM  been  loet  by  the  patient,  he  i»  able  U*  [niveive  tJw  t'ciiuncniiul 
color,  Thi»  ex|»orimeiit  of  llegimi-d  shtiwn  tbat  the  loss  of  xiHuni  in 
of  CfMitriil  origin,  Tho  fact  uottnl  by  Pariuauil  (»f  the  roestablinhmput 
in  biiiiH-ular  viniou  of  ceiitial  viniou  with  perKiKteuee of  the  uaiiowing 
of  the  vigiiiil  tiehl  tti  the  amaurotie  eye  iniUeatea  that  theit?  are  8e]»ii* 
rate  cei'ebral  eeiitres  for  i>eripheral  ami  for  teiitral  viHioii,  and  that  in 
central  vii*i(»n  eaeh  eye  in  in  relation  with  the  two  heminjiheres.  The 
esperiment8  of  Piti-es  with  the  Fleen  bc»x  ]>oiiit  iu  tlie  same  direetinu* 
The  relation  of  eju'h  eye  with  the  two  lieinjKphei'es  in  central  viHiim 
is  8Ui>]M»rted  also  by  facts  of  an  entirely  different  order."-  ' 

Unilateral  hysterical  amblyopia  often  passes  nnperceived,  ajid  ho 
may  donbh^  ambIyoi>ia.  Dyrtt'hromatop^ia  may  interfere  with  cer- 
tain iHviipatious  iu  whieh  there  is  a  neeeHHity  for  distinKniHhini^ 
lietween  ef*h>rR»  Tntal  anianni^is  is  usually  transiti^ry,  Hysterienl 
mydriasis  may  l>e  imlepentlent  of  anmumsiK,  Its  natm*e  is  shown  by 
the  eoineideuee  of  stigmata  and  In'  the  fact  of  n>covery.** 

The  coexistence  of  hysteria  with  a  gr€mt  nmnlver  of  affections  of 
the  nervous  system  exphiins  how  it  is  that  the  visual  troubhss  <if  hys- 
teria have  l»eeu  attribute4l  to  theso  various  niahulies.  We  should 
note,  alsOy  that  most  of  the  troubles  of  vision  in  hystenc^  snhjecis, 
aod  esj^cinlly  the  njtHUti*alions  of  the  visual  field,  may  l»e  provoked 
by  all  the  conditions  whieh  lead  to  a  sudden  depression  of  the  nervous 
fiystedH,  even  by  ftitigue;  aud  further,  that  in  hysteria  the  visual  de- 
fects [ireseufc  a  considerable  variability.  The  eonceutric  uarrowiuK  »»f 
the  visual  field,  the  dyschromatopsia,  and  the  dintinished  ticuity  of 
vision  are  fnniuently  manifesteil  after  an  epileptic  atUick*  I  have 
even  ftkUTid  in  these  ciises,  just  as  in  hysteria,  the  sui>erpc>sitic»n  of 
tegiimentary  ana^sthehia.  Aft**r  Oppenheim  and  Tln»nijfsen  and 
Pichon  I  hIs4i  have  olmerveil  in  epileptics  jiernmnent  trouldes  of 
nsion,  es|>ecially  narrrjwin^  of  the  visual  field.  Althou^^h.  thereffU'c. 
we  nniy  sjiy  that  tliese  tT'oubles  are  more  marked  and  more  varialile 
in  hyHteria,  we  cannot  rei^ard  them  as  alisolutelr  pathngnfunouic  of 
this  morbid  state. 

Hysterical  subjects  may  suffer  frtvm  ophthabnic  wigraiue  wliicli 
miiy  lie  accoraimnie*!  atid  followed  by  a  mtire  or  less  rej^lar  hemian- 
oimia;  but  apart  fi-om  this  connection,  liemiano|»sia  does  not  af»[»ear 
t<i  ii^re  amon^  the  visual  tumbles  of  hysteria;  this  exclusi«*n,  which 
I  had  found  absolute  as  Inn^  ajjo  as  1882,  does  not  seem  to  ha\e 
lieen  dispri»veil  as  y^t 

Stn^ng  stimulation  of  the  retina  l\v  a  bright  light  nmy  sometimes 
provoke  an  hysterical  attack*  Certain  bysterit*al  subjects  have  also 
a  remarkable  intolerance  fe»r  the  light.  Sometimes  the  integuments 
of  the  eye*  Uie  cornea,  conjunctiva,  aud  eyelids,  are  endowed  witli  a 
Vol.  X.— :w 
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The  biauricular  reflexes  per^i^t  (Gelle).     Hysterical  deafness,  whi*.li 
18  fre«|ueDtly  not  perceived  by  the  patients  themHelve8»  is  often  ac- 

^^pauied  by  subjective  uoiseH,  such  as  ringing  in  the   ears   and 

itling  sDundH  with  tjometime^  a  sensatiQU  of  i)aiiiful  tension  (Bii- 
).  Thene  HeuHations  nmnt  be  distinguinhed  from  thone  which 
ede  the  hysterical  attack  and  couHtitute  tlie  aunu  Ledaiitec  has 
u'ked  that  the  diiiunished  Jiearing  in  hysteria  in  acconipanieil  by 
Jk  oarn^wing  of  the  auditory  tiehL  The  integunjents  of  the  anditcjry 
mat  and  of  the  tympanum  present  8euHt)ry  troubles  cuiTCHpoiidiug 
thoHe  of  8i>eciid  seuHeJ" 

li  ia  not  only  the  inuaHm  mir/mrx  belonging  tn   the   organs   of 
d  sense  which  may  become  a nicsthe tic,  although  Bri(|UGt  has  re- 
that  the  mia-oiu*  membranes  of  the  lower  pi>rtions  of  the  Iw^ly 
I  less  oftt*n  amesthetic  than  are  those  of  the  up^ier  portions.     The 
mucous  membrane  is  said  rarely  to  l)e  affected,  and  the  same  is 
ae  of  those  of  the  urinarv  passages*     In  some  cases,  however,  the 
itientH  are  unable  to  detect  the  iiasHage  of  fecal  matter,  which  takes 
|>lace  without  their  c(*nsi*ioin^ncss  when  they  suffer  from  diarrhcea* 
lie  contact  of  urine  may  also  I.n.i  unfelt  jiLst  as  that  of  a  sound  passed 
irough  the  urethra.     It  may  be  that  the  need  of  urimitiug  is  Uii 
DOger  felt,  and  the  patients  thus  are  found  to  have  retention  of  mine, 
^the^ia  of  the  geniUil  mucous  mcmbi-anes  is  of  m<*re  common  ot- 
currence  (Bricpiet).     It  is  found  on  the  internal  surface  of  the  labia 
[luajora  and  minora  and  along  the  wall  of  the  vfigina  as  far  as  the  cer- 
ix  uteri.     The  clitoris  may  also  lie  anicsthetic;  or,  in  some  patients, 
|i  alone  is  sensitive  in  the  midst  of  an  anaesthetic  area;  or  again  it 
be  amesthetic  and  yet  retain  the  p(»werof  ei-ection  in  response  tf» 
s])ecial  forms  of  imtation.     In  man  the  mucous  membrane  i»f 
be  prepuce  may  l>e  anfrsthetic  while  the  glans  preserve  its  sensibility, 
)u  the  external  genital  regions  the  anieHthe.Hia  may  l)e  unilaterah 
rhether  the  amesthcHia  be  unilateral  «ir  general,  hysterical  women 
fecteil  with  it  are  usually  indifferent  or  insensible  to  coitus,  ami 
tiou  of  the  clitoris  may  occur  without  the  patient  being  conscious 
it     Bri<piet  relatcis  the  case  of  a  woman  who  had  lost  even  the 
►  of  touch  in  these  parts  and  did  not  feel  the  conjugid  appn»a4»he8. 
Hysterical  anesthesias  are  usually  insidious  in  their  cmset^  and 
rhen  looked  for  are  found  fully  devt4oi>ed.     They  are,  however,  some- 
limes  prei!e<le<l  by  certi^iin  HulijtHdive  sensations,  such  as  tingling,  for- 
tian,  numbness,  burning,  etc*.     ^Vhen  they  come  on  suddenly  it 
geofirally  lifter  a  traumatism  which  has  produced  a  general  shock, 
'  it  may  be  also  after  a  local  irritation.     Sometimes  the  amesthesia 
^H  pff^ceded  by  a  dyHn>«theKia;  at»d,  mt>reover,  cutaneous  dys^esthesia, 
jfcs  well  BH  amesthesia,  urdinarily  accompanies  sensory  amesthesia  of 
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«D  plivsieiliseotoamjesertaiiartkiiiciilit  ttisoAeAi 
hi  tfie  MOfgfBg  wImmi  tf»  pBiaail  asmbv;  tl  is  iiiiliMaKed  not  odr  Iq 
ifaifanai  ImI  Abo  bf  deep  ndiDKlioB.  Tbe  stiunli  o(  ni^i 
iilg;  toack,  «aiell«  or  t/uskt  msj  inoiiif>  it  in  Tmriou  wmvs; 
Jiiiiwli  fHintiiMJi  it»  rgriali  DwanrimittfalcmeBnay  increage  it 
isiMiiee  of  stiomli  applied  to  llie  idom  vas  teeogittnd  b j  ^ 
of  Boiik]giie»  and  hx  Briquet,  who  tKitod  that  fanidie  efertriiatioo  r^- 
atom  tba  aeosititlitT  m(»iil] j  o««r  a  axm  ur  kaa  esteiMnte  aiea  so 
foondiQg  the  point  to  wbteh  the  alimBlvs  liaa  beea  appliad. 
of^gaoa  of  special  aeiiee  and  tlbeir  mtieoiis  cun^nngB  aiay  imrtieifii 
ID  thia  realofatioii,  but  amU jopta  often  proves  refrartorr •  iis  doea  j 
miificiilar  atuestlieeia.  Othe^r  cataneoos  atiumli  mar  h^xe  tba  i 
I'ffect,  aa  for  esamfile  vei»icatioii«  (rietiDD,  tlit»  ofipltcntion  of 
otl,  aiBapiansa,  taetollic  ptalea,  aiagiielB,  and  mecliauieal  \-ibratiti 
All  tlifiae  ageota  haie  been  grouped  ittider  the  name  nf  itHfhemorfrnhJ 
A  eommittee  appcnotetl  bjr  the  Soeiete  df*  Bioloi^e  of  Pari**,  cchmimji^I 
at  Charcot,  TjtiTs,  and  DutDOUtpanier.  to  wlumi  wrre  aiUled  dAh', 
Laudoit,  and  Ke^ard,  titidertook  tlie  stndy  of  tliese  a^ont»<,  and  it 
waa  iu  the  iMinree  of  tbe«^  experiments  that  G«41e  tliHtHiverenl  l>v  means 
of  bia  binauriciilar  tube  the  pheoomeDoti  of  tranaferenee,  ami  tliat 
Charcot  ntndied  the  consecutive  n«ciUarionM. 

The  Htimnlti^  restorer  the  HetmibiUty  firnt  over  a  liiuiteil  an^a,  aud 
little  by  littlf!  the  HeuHibht  zone  extend)^  until  aonietiine**  it  embrac*ea 
the  entire  hemianieathetic  side;  then  the  ana^theHia  reap|>eam  in 
|»at(rhea  in  the  fiaris  in  which  senaation  had  iM^en  restored  the  mo»t 
n>ciMitIy  (the  retuiT)  anfn8theaia  of  BarqK  This  phenomenon,  which 
iiMi.y  laat  for  half  a  minute  t^i  nearly  an  hour»  in  aecompanieil  by  other 
no  leaa  interf*atinK  phenomena*  For  example,  pricks  which  were 
bloodlewH  on  the  aniestlietic  nkin  bf*^in  in  evude  bl«i4>d,  the  tenipem- 
Luru  riaoa  aa  tho  aonaibility  returna^  and  the  atrengUa  of  vulontary 


StIGMAtA* 


40U 


Hhef 


tUovemente»  measuretl  by  the  dyuamometer,  iucrea^^ieH  cousiclerabl^ 
in  the  affected  member.     If  tht)  gtitutilBH  i»  applieil  to  a  limb  of  the 

L healthy  side  we  fw»e  nmesthesia  jipjK^ar  at  the  yjoint  of  af)|jlication  of 

be    *eflthi>siogenir    Bubs tauten   ^lud  spr^'ad   froTM    thit^   as   a  ueiitre. 

Whichever  may  be  the  side  on  which  the  application  is  made/ we  see 

»iJ»»>  fML88age  nf  tlie  ame8tlie,sia  from  one  sitle  to  the  other;  thin  in  tlie 
|>lii>iiumeuou  of  lmNJ</rn)iri\  whifh  in  eoustitiit'ed  by  a  neries  of  oh- 
niilntioii>i  or  of  juiaBageH  nf  insensibility  fn>ui  one  side  to  the  other. 
Fnllowiu^c  ihese  oHt-illatiouH  the  hemian»estheHia  niay  disap|>ear  or  at 
Ii^awt  remain  lesH  pronouui'ed,     Sonietinies  the  hemiana^sthesia  re- 
[laiuH  stationary  fur  a  time  on  the  wide  opjiosite  to  that  in  which  it 
raft  primarily^  or  it  may  remain  on  the  same  side  on  whieb  it  was  l^e- 
fi>re  without  any  appi-erialile  clmn^^'e.     The  duration  of  the  coni+ecu- 
iv<^  oBC'ilJations  n^ay  vai*y  from  a  few  nunntes  to  an  hour  or  even  more. 
A  certidn  nninl»er  of  agents  whii-li  eanse  a  momentary  ^^eneral 
Rtiniulatii>u   may   piiivokn  h  tniosferenct*  just  like  tln^se  which  iwi 
iirally ;  such  are  ^tfitic  electricity  and  cold  or  hot  water.     HnKnita- 
neouH  inje<Hion8  of   pilm-arpine  or  inhalationfl  of  nitrit-e  of  amyl, 
llher,  (»r  chloroform  may  |>nnoke  a  transference*  (Hinsecutive  cwcilla- 
]oim«  and  a  i*eturu  of  BenBation.     In  re^^istering  In  means  of  the  d>'- 
imo^^iph  the  variations  of  energy  of  voluntary  movementft  occurring 
fin  transference    ]»rrHlnced    by   the  ap) plication   of    a  magnet   t4>   the 
normal  side,  I  have  remarkeil  that  there  is  first  a  rertain  inereane  of 
fttrvngth  on  this  side. 

All  *i*sth€-si<»gcnic  agents  have  not  the  same  inflnencH^  over  a^given 
^tient.     Bui'q  has  very  well  noted  the  differences  in  metallic  f^ensi- 
■•liility ,  and  it  m  the  same  in  the  case  of  the  other  aBsthesiogeuic  agents^ 
several  of  which  may  have  no  effect  on  a  certain  jiatient* 
I      The  pbysioh^y  t»f  the  asthesiogenica  is  little  underHt^iod.     Their 
'lU'tion  has  l)een  n^ferred  to  the  inniginatiou  or  to  electrical  currents, 
but  tlie  fact  ia  that  we  are  still  in  ignorance  as   t^i   them.     Certain 
|N%inful  phenomena  may  be  cured  by  the  aiiplicatiou  of  i-evnlsivea  to 
^the  opjmsite  side.     The  same  means  may  pnivoke  a  transference  of 
Ihe  epileptic  aura.     Even  in  healtli  v  subjects  similar  effects  have  lH»en 
^t*Hl.     Hopf»e,  for  example,  has  observed  that  if  the  thumb  or  inde\ 
Inger  is  firmly  i>inche<b  a  notalile  diminution  of  sensibility  is  canned 
in  the  corresponding  parts  on  the  o]»posite  side,  and  other  olinervers 
ave  reported  fiK^ts  of  the  same  nature  with  which  also  we  may  com- 
^Twire  synkinesis  and  the  synalgesijis.     The  transference  may  he  ob- 
tained also  in  heraianflBsthesia  with  organic  base  (Vulpian,  Bourceret, 
}niitHet),  so  that  the  hemianiPhthesia  due  to  lesion  «>f  the  p(iHterior 
hinl  of  the  internal  capsule,  wliich  iliffi»rs  in  no  way  from  hysterical 
henu%,  even  in  the  thara*  t*M'  of  the  visual  disturlmui^es,  c4tnnot 
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mnd  in  cases  in  which  I  have  observed  it,  it  ha^  beeu  coincident  ^ith 
ail  aofisthe^ia  of  the  ^{lec'ial  sensea.  We  must  not  confound  hypno- 
tic hyperexcitability  with  sensory  hjperfiesthesia  properly  speaking. 
DyaiPstheBia  distributed  in  ayatematic  regions  is  generally  accom* 
patiied,  like  ana^thesia,  with  motor  troubles,  and  esjieeially  with  con- 
tracturoa  or  riwikmik.  Ah  a  rule  the  dyHiestheaia  continues  for  some 
time  after  the  other  tniublea,  the  muscular  contractures  or  arthralKias, 
have  disap{>eare<L 

DyasBfithesia  rarely  affects  the  mucous  membranes  alone,  but  it 
■iacka  the  conjunctiva  with  the  cutaneous  surface  of  the  e>  elids  in 
Bepbaroepasm,  the  mucous  membrane  of  the  vagina  in  vjiginismuSi 

H^ifirrtatt  Joint  Diseiifte. — Bri<|uet  credits  Hoffmayu  with  the  first 
meation  of  arthralgia,  but  it  was  really  l»y  Brodie  (I8.*i7)  that  the  first 
4ltf!scripti<  >u  of  h  V  stericid  affection  oi  the  juints  was  made.  He  tht jught 
Biat  most  of  the  joint  affections  of  women  of  the  upper  classes  were 
flue  to  hysteria,  but  Britjuet  does  not  regard  the  affection  as  so  fre- 
quent. It  may  be  Kx^ated  in  all  the  large  articulations,  but  it  is  found 
chiefly  in  the  knee,  the  wrist,  and  the  hip.     Ordinarily  it  is  limited 

t  a  single  joint,  but  it  may  affect  two  joints  symmelrically.  When 
is  uiiilatend  it  is  found  most  fi-etpieutly  on  tlie  left  side,  like  most 
of  the  other  manifestiitions  of  hysteria.  Traumatism  plays  the  chief 
role  in  iixe  pnxlucti«>n  of  these  arthralgias,  which  we  see  ftillowing  a 
shm^k,  a  fall,  or  a  couviilsive  attai'k  whic*h  may  be  accompanietl  by 
articular  distortions.  The  slightness  of  the  cause  has  led  writers  to 
imit  the  theory  of  a  psychical  influence,  which  is,  they  hold  further- 
lore,  miuiifested  in  the  mimetic  cases  (Paget).  The  jisyclacal  iu- 
nence  liiia  the  advantjige  of  l)eing  always  present  and  of  constituting 
I  simple  explanation,  but  in  fact  it  constitutes  no  explanation  at  all. 
[hpi  a  child  becomes  affei'teil  with  an  hysterical  coxalgia  in  the 
Eioe  of  his  brother,  who  has  an  organic  coxalgia,  imagination  is 
^ntly  not  the  sole  factor;  we  must  also  consider  the  jMissibility 
a  family  h>cal  weakness. 

Hystericiil  arthralgia  may  be  seen  in  men,  although  it  is  more 

>mmon  in  women;  it  may  also  be  seen  in  children.     It  may  be  the 

fit  sympttim  of  which  an  hysterical  patient  comi»lains.     But  even 

^hen  r>»iii  i**  t'l^  fi^^*  synqitom,  the  contracture  of  the  muscles  which 

we  the  affected  articulation  is  not  slow  to  apiiear  and  disables  the 

r^mlier,  aud  it  is  rare  that  the  pain  remains  4i«  the  ^mly  sympt^Jin* 

lie  pain  is  increased  by  pressure  and  movement;  it  is  rarely  limited 

I  f»ne  fxitnt^  but  extends  throughout  the  whole  limb;  and  pinching 

the  skin  iH  usually  tnore  painful  than  pressure  on  the  j*)int.     As  a 

bU'  the  cutaneous  jiaiu  is  more  marked  in  a  segment  surrounding  the 
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luoibid  ^eligibility  so  tliat  tbe  least  toueli  will  excite  a  |iaruxytDl» 
Ocular  hysterogenic  pointB  are,  however,  rare  (Lichtwity:). 

In  the  moitih  geueral  sensibility  in  usually  alxjlmhed,  but  von 
Ilabeuau  claimn  to  have  seen  tactile  sensibility  alone  [ireoenrecL 
According  to  Liehtwitss  galvanic  sensibility  is  generally  iliniinished, 
but  thin  diminution  would  HPem  to  have  no  illation  with  the  uthcr 
fonns  at  rtenHil)iUty/' 

Taste  is  also  affected  at  the  Kauie  time  tm  the  sensibility  of  the 
buccal  uiucoii<i  mf*ml>raue.  In  order  to  a|>i>reciate  this  fonn  of  ana^* 
tlit-^sia  we  place  at  tlic  posterior  portion  of  the  tongue,  on  each  side 
separately,  solutions  of  certain  crystallised  sapid  suljstances  of  known 
strength.  As  a  rule  gnnt.Jit'ory  anaesthesia  is  unilateral  if  the  geneml 
anaesthesia  is  uuiIat«'raK  but  it  may  Im3  general  i»r  wanting  wjien  there 
is  a  unilateral  loss  of  genend  senHibility  of  the  mucous  metnbntne, 
When  guHtatory  aniesthesia  exists,  general  amestlii^Hia  is  never  want* 
ing  (.Henrot)*  The  gustJitory  tiehl  may  Ije  narrowed  and  restricted  to 
the  jjosterior  {lart  ( Lichtwitz) ,  The  field  of  electrical  sensatiou  isabo 
diminished,  and  nometiines  this  sennation  is  wholly  abfjlishetl.  The 
disturbances  of  tiinte,  which  render  all  foinl  insipid,  play  an  imi>ortant 
role  in  the  tendency  which  all  hysterical  subjeL^ts  have  to  jjrefer  highl> 
seasoned  fiMxl  or  substances  which  have  a  i>eculiar  taste  or  odor. 
They  are  also  of  imjiortauco  in  the  etiology  of  anorexia,  although  the 
reflex  salivary  secretion  does  not  appear  to  l>e  affected. 

Chairon  speaks  of  anassthesia  of  the  epiglottis  as  a  pathognomonic 
sign  of  hysteria;  but  amesthesia  of  the  larynx,  whicli  is  uaually 
bilateral,  even  when  the  skin  is  affetteil  on  one  side  only,  is  fre<juently 
vsanting  and  may  1xi  encountered  in  individunln  who  ai*e  in  no  sensu 
hysterical  (Cfougenlieim). 

Xme, — The  nasal  mucoun  mem  brains  is,  a«;ci»rding  to  Li<ditwit/«, 
the  least  fre^piently  affec^ted  in  general  aniesthesia.  Nevertheless, 
most  ol>servei"s  stjite  that  it  follows  the  usual  law.  We  must  study 
changes  in  special  sensation  by  Passy\s  method,  that  is  to  say,  by 
the  use  of  soluti«)ns  in  defiuiti^  proportions  of  crystallized  iKloriffrous 
substances,  evaporating  in  a  ves.sel  of  given  capacity.  The  loss  of 
smell  spares  the  sitle  wliich  the  general  aujustlif^ia  spares,  from 
which  it  results  tlmt  the  patients  are  wholly  ignorant  of  their  loss  of 
sensation. 

Ettrn. — Denfrif^ss  always  manifests  itself  most  markedly  on  tlie 
heniianiBsthetic  side.  This  deafness  usually  varies  in  intensity  in 
proportion  to  the  general  auaBBtbeeia.  Deafness  for  sounds  trans- 
mitted  by  the  craninl  Ikuics  is  gi-eater  than  that  for  sounds  transmitted 
by  the  air  (Walt4ni),  There  is  at  the  same  time  a  narrowing  of  the 
auditory  Held  and  the  power  of  apiireciating  direction  is  weakened* 
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contact,  and  the  bones  may  ixissibly  underi^o  a  certain  degree  of 
ktty  degeneratinn.  It  sometimes  happens  that  a  rheumatic  or  tuber- 
cnlons  arthritic  become  engrafted  on  an  h>  sterical  arthralgia.  The 
]oint,  which  was  ahrea^ly  prohably  a  jKjjiut  ol  lessened  ivHistauce,  since 
it  had  been  selected  by  the  neun»«iH,  has  now   l>e«*f>nie  so  without 

tuestioD  in  consequence  of  the  ai)i>arent  or  real  tro])hic  diHtiirbnnce, 
Hd  tJie  loealizatitin  of  the  seciindnry  afl'ection  folli»\vH  ns  in  n  certain 
>n«e  a  necensary  conHeijuence.  In  father  cuHes  nu  hysterical  aH'ectiou 
I  one  joint  is  ansot-iated  with  an  nrganic  huh  in  ancttlier.  TIiuh,  in  a 
tul>en-ulouft  8ul)jert  alri'ady  siiU'ering  from  an  r^rganic  aflVn-tion  *>{  the 

tot,  there  may  develop,  under  tlit*  iudueiiee  of  a  previcmHly  exintin^? 
mrojvitlnc  condition,  varioUH  [laiuful  coutractures  whirh  involve  the 
nacles  of  the  hii)  and  ^ive  rise  to  a  diagnosin  of  cttxal^ia;  but  all  the 
nymfittnuH  of  rucIi  an  affection  disa[>}>enr  as  soon  as  the  [patient  is 
Juponght  under  the  iufluence  of  chloroforiu.  The  disa|)|»earaDce  of  an 
fgrst«>rical  arthralgia  may  lie  sudden  or  graduah  The  afTection  may 
unliside  suildenly.  but  more  commonls  it  disapjieai-s  grailnally.  The 
inuHeles  and  tendons  may  l»e  painful,  Mv<Hlyiiia«  often  counected 
with  rigidity,  is  more  fre<|uent.  Arhilhuhnia  is  )»er)iaiks  the  only 
ftirni  of  piiinful  tendon." 

^     JlyMertyjetiir  Zftmx. — CircumscriV)ed  or  systematir  d.\  sjesthesia  is 
^finally  compare<l  to  hvster<»geiiic  /xnies  in  which  the  sensilulitv    in- 
RU*m\  of  l>eing  painful  is  more  or  less  com[)letel\  alMilislied.     But  al- 
though sensibility  to  contact  with  a  Hhari>  objcnt  is  usually  diminished 
in  the  hvsterogenic  zone,  a  prick  is  nevertheless  tlie  ])nint  of  depnr- 

ttre  <*f  retJex  phenomena  wliiffi  arp  tli*^  evidence  of  the  existence  ol 
niiirbhl  irritability. 
It  is  t<*  Charcot  that  wii  owe  the  disi'overy  of  the  hysterogenic 
sonefi.  In  lHli^  he  descril>ed  the  ovarian  dysapsthesiu  c*f  tlie  liystr*ri* 
Oil  autl  8howe<l  that  the  hysteri<'al  att^4-k  was  often  pre<-eded  by  an 
aura  which  staited  from  the  ovarian  region;  and  that,  in  *r**rtaiij  pa- 
tientj^,  [>ressure  in  this  region  ma>  provoke  an  attack  f^r  arrt»st  fuie. 
Following  this  he  discovered  f>ther  regions  in  which  the  same  |>ecu- 
liarities  were  to  lie  obs<^rvi^b  Although  we  tind  in  the  hist^>ry  nf 
f^pidemic  possession  some  striking  examples  of  hysterogenic-  zones 
IGilles  i1h  la  TouretteK  and  also  a  certnin  nund>erof  isohited  crises  in 
the  writings  of  others  (Mercado,  Willis,  Boerhaave^  Brodi*^),  nevertlnv 
htm  the  systematic  study  of  the  subject  dates  from  nx-eut  times. 

The  hysterogenic  zone  is  a  rircumscrilwd  area,  j)ainful  or  not, 
which  is  the  seat  of  s|HH'ial  sensations,  consiituting  the  juiidriuneM 
of  the  attack,  and  compression  of  which  mav  [irovoke  or  arrest  th»» 
imroxysmal  phenomena.  t»itlier  wholly  or  fiartially.  This  definiti<in 
iiidicat^^  that  the  hysti*rogeuic  zone  may  indifTerently  either  provoke 
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the  same  Bid«,     We  should  avoid  tlie  use  of  the  term  hy[>eri0«ithfwta, 
which  18  very  inexact* 

VanaiiouH  in  hikitHltij^—Tlm  nujenthesia  is  iu  general  varittblo  in 
ihi  intenHity,  i>ut  it  may  preserve  the  Haiiie  diHtribution  for  yearw, 
«von  fur  a  kjiig  time  after  the  uther  hyrtt-erical  syinptomK  have  diHafi- 
I)e.ared.  We  have  ween  at  the  Halpetriere  two  hysU^rieal  |»atieutA  wIiorc 
hemiaiiierttheHia  had  jierKiatt^tl  for  more  thau  forty  yearn.  Hume  ff>rm 
of  ana^nthesia  i>erHi8tiug  up  to  old  age  is  seldom  alinent  iu  the  a<Iult, 
e8pe(*ially  in  mau,  but  it  in  often  wanting  in  the  t-lnld.  Ltwid  auem* 
thesian  may  prenent  the  same  iHi-miHtenfe,  eHpet'ially  ^vhen  they  are 
iu  relation  with  lucal  troubles  of  another  form,  BUch  as  imralysis,  ctju- 
traeturo,  etc.  The  aiuesthesia  seems  to  vary  sprmtaneouHly,  bo  nlight 
and  ei»hemeral  may  l>e  the  influences  which  ]»rovnke  theso  variatiouH; 
all  physical  agents  nuiy  exert  an  action  on  it*  It  is  often  more  marked 
in  the  morning  when  the  patient  awakes;  it  is  influenced  not  only  by 
darkness  luit  aJHo  V>y  slecj*  and  inaction.  The  stimuli  of  sight,  hear- 
ing, touch,  smell,  or  t^iste  may  mtHlif\  it  in  various  ways;  moderate 
.stimuli  dinnnish  it.  very  intense  or  [gainful  ones  may  increase  it.  Tlie 
iutinence  of  stimuli  applif*d  t^i  the  skin  was  recognized  by  l>uchenne, 
of  Boulogne,  and  by  Bricjuet,  %vho  noted  that  faradio  electrizatit»n  nv 
stores  the  sensilnlity  rapidly  <»ver  a  more  or  less  extensive  area  sur- 
rounding the  point  to  which  the  stimulus  has  l>een  api»lied.  Tlie 
organs  of  siieeial  sense  and  tlieir  mucous  coverings  may  partici|iate 
in  tliis  restoration,  but  amblyojiia  often  proves  refnwrtory ,  as  does  al«o 
muscular  anaesthesia.  Other  cutaneous  stimuli  may  have  the  same 
effect,  as  for  example  vesication,  friction,  the  a|>p!ication  of  croton 
oib  sinainsms,  metallic  plates,  maguetH,  and  mechanical  vibrations. 
All  these  agents  have  l>eeu  gnniped  under  the  naiue  of  wHthei^ifHjvnw, 
A  committee  aiJp<»inted  by  the  Sociute  de  Biologie  of  Paris,  comiKistnl 
of  Charcot,  Luvs,  and  Dumontpallier,  ti»  w*hc»m  %vi*re  added  (telle, 
Liiudolt,  and  Keguard,  uuilei'took  the  study  i)f  these  iigents,  and  it 
was  iu  the  coui-se  tif  these  experiments  that  Oelle  dincovei^  by  means 
of  his  binauricular  tulx?  the  |ihenomenon  of  transference,  and  th/it 
Cliaitx»t  studied  the  consecutive  oscillations. 

The  stimulus  restores  the  sensibility  tirst  cn*«n'  a  limited  ar**a»  and 
little  by  little  the  sensible  zone  extends  until  snuietimes  it  embraces 
the  entire  hemiamesthetic  side;  then  the  anaesthesia  reap|>ears  in 
I>atchetj  in  the  paiin  iu  which  sensation  had  lieen  restored  the  most 
recently  (the  return  amesthesia  of  Burq).  This  phenomenon,  which 
may  last  for  half  a  minute  to  nearly  axi  hour»  is  accompanied  b>  other 
no  less  interesting  phenomeuA.  For  example,  pricks  which  were 
bloodless  on  the  amesthetic  skin  l>egin  to  exude  blfKxb  the  tenjjjerH- 
turo  rises  as  the  iiensibility  returns,  and  the  strength  uf  voluotary 
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'  movements,  measured  by  the  il\  uamometer,  increases  eoiisiderabl  \ 
ID  the  affected  member.  If  the  stimulus  Ib  applied  to  a  limb  of  the 
healthy  side  we  see  aoflDsthesia  a[)i)ear  at  tlio  point  of  ai>plicatit)ii  of 
'  the  jpHthpsingeiiic  Hiilifttaiic*:*,  aud  spread  frt>iii  this  *is  a  centre. 
Whichever  may  be  the  side  ou  which  the  ai)plicatioii  is  made,*  we  see 
the  pjissa^e  of  thi^  anjpstlioKia  fri»ui  mm  side  tn  the  nther;  this  is  the 
ph**iin  1111*11011  of  tninsjereitvv^  vvhit^h  is  coiintituted  by  ji  Hrries  of  t>a- 
cilhitiouB  or  of  jiassii^os  of  insensibility  from  one  side  to  the  other* 
Folhiwing  thes*^  cisc illations  the  hennanji^sthesia  luay  disappear  or  at 
loust  romain  If^ss  |>ronounced.  SometinnAS  the  hemianjusthesia  re- 
inaius  st^itiouary  for  a  time  on  the  side  opptisite  to  that  in  which  it 
wjyi  primarily,  or  it  may  remain  on  the  same  side  on  which  it  was  be- 
fore without  an\  appi^ciable  ehanj^'e.  The  <liiralion  of  the  c« msec u- 
[tivo  oscillations  may  vary  from  a  few  minutes  to  an  hour  or  even  more, 
A  cf^rhiiii  nundn^r  of  agents  which  cause  a  momentary  ^^erieral 
fttimulaliou  imiy  provoke  a  transference  just  like  those  w^liich  act 
litcally  ;  such  are  static  electricity  and  cold  or  hot  water,  Sulxnita- 
lieous  injections  of  pilrw^arpine  or  inhalations  of  nitrite  of  amyh 
ether,  nr  chioroforni  may  provcfke  a  transference,  conse<'utive  osi-illa- 
ticms,  and  a  return  ul  sensation.  In  registeriu^  by  means  of  tlie  dy- 
luvmoKraph  the  variations  of  enerj^y  of  voluntary  movements  occurrinK 
in  triinsfeivuce  prodncetl  l»y  the  application  of  a  magnet  U^  the 
normal  side,  1  have  remarked  that  there  is  first  a  certain  increase  of 
strength  on  this  side. 
All  testhcsiogenic  agents  havi3  not  the  same  influence  over  a« given 
{itUieut.  Bur<i  haw  very  well  noted  the  differences  in  metallic  sensi- 
Inlity .  and  it  is  tlie  same  in  the  ciise  of  the  other  festhesiogeiiic  agentis, 
B  several  of  which  ma\  have  no  effc^ct  on  a  certain  xiatieut. 
^H  The  physif»logy  of  tlie  festhesiogenics  is  little  nnderst*Kxl.  Their 
^^a<-tion  h*us  Lx^en  referred  to  the  imagination  or  to  electiical  currentn, 

Ibnt  tlie  fact  is  that  we  an*  still  in  ignorance  as  to  them*  Certain 
painful  |>heuomeua  may  be  cured  by  the  application  of  re\Tilsives  to 
the  o[ijHiHite  side.  The  same  means  may  provoke  a  transference  of 
the  epileptic  aurft.  Even  in  healthy  subjects  siniikr  effects  have  lieen 
noted.  Hop|ke,  for  examf»le,  has  observed  that  if  the  thumli  or  index 
finger  is  firmly  pinche<l,  a  notalile  diminution  of  sensibility  is  caused 
in  the  corresponding  pfirts  cm  the  opposite  side,  and  other  oliservers 
jliave  reported  fm*ts  of  the  same  nature  with  which  also  we  may  com- 
pai-e  synkinesis  and  the  synalgesiats.  The  transference  may  l>e  olv 
.  tained  also  in  hemiauiesthesia  with  organic  base  (A^iljnan,  liourceret. 
lOraAset),  so  thi^t  th**  beraianjepthesia  due  to  lesion  of  the  |Kmterior 
[third  of  the  inttmial  capsule,  which  differs  in  n<»  way  from  hysterical 
UiMReHthesia,  even  in  the  i  hanicter  of  the  visual  disturlmnces,  cannot 
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be  ilifltingmslied  br  ihiii  pliencnneiKHi  eilber.  Neilher  oub  tiie  A- 
mmoe  of  cerebral  kciioii  be  dedoeed  (rom  Ibe  afaaeiioe  of  panljuis  of 
tbe  inferior  facial,  for  this  axmpioiD  may  be  irantiog  in  case  of  Hm 
iiTii^t^mc  \eHum  in  tjoestioa,  and  €mB  6mh  it  usually,  tbe  ccmt 
opinion  nobiithiitanding,  in  a  cettain  dfigree  in  Iiysleiia. 

Clwtrcot  IiJW  Hhc*wii  that  the  anicv»th(«iaA  of  Rrringonij*  t-li  .  n^ 
Itavp  a  dtHtribntion  on  the  8iirface  of  tht^  InmIv  like  ttuit  i>(  1i>m<  m  . 
anx^thmia,  iu  liuiited  geomelrical  asonea,  in  aegraenla  of  tbe  liaifai, 
ondpf  th*^  hemiplej<ic  form,  etc.  On  the  other  hand,  we  niar  me  the 
fi>  ritig<»ifiyelic  dianociation  of  Hensibility  in  hyKteria.  If  to  the  elinU 
cal  picture  of  nyriiiKo^tty^li*  we  add  the  narrowing  of  tlie  vt«<tiHl  field, 
which  D^jerine  aD<l  Tuilant  have  included  among  its  symptoms,  wa 
ahall  Hee  tlmt  syriugomyi^liii  may  present  di«tnrlia«ceirt  of  HenMation 
?ery  nimihir  to  those  oliHerved  in  hysteria;  but  a  diagnoaia  may  eaaily 
be  made  fr«>m  the  symptomatic  aABDciations. 

AtKilition  is  not  the  only  diHturliance  of  aensation  in  hysteria,  for 
tnateitd  of  1»eiiig  abolifihed  thia  may  often  lie  i>erTerteil,  mi  that  the 
moHt  normal  stimuli  ma^-  excite  jmin,  and  certain  functions  which  iu 
the  uorinal  condition  are  [)erformed  without  giHug  rise  to  any  aenaa- 
tion  are  accompanied  by  jiain,  ami  certain  orgaus  or  certain  pointa  on 
the  body  l>ecome  the  aeat  of  constant  pain.  Sydenham  reco^nii^?*! 
certain  al  the>*e  forma  of  pain  a«  spimd  Ijypenwthesia  and  the  clavua 
hyatericiia;  after  him  came  Brodie,  then  Be^n,  Schntzenberger,  and 
Brifjuet;  and  fioally  Charcot,  who  atudii^nl  esf>eci:dly  th^  |ialnful 
points  regardail  aa  hyftterogenic  zone». 

Byflieatheaia  or  painful  ftetmilulity  may  affect  the  same  jMirta  iS 
anffistheaia,  and  like  the  latter  also  may  afff^-t  all  the  modea  of  aeiiaa- 
tion.  The  pain  may  be  [^rovokcnl  by  nimple  I'outact,  by  ]»ricking,  by 
cold  or  hf*at.  The  dvBresthefiia  manifests  itaelf  under  different  forms; 
aometimea  the  patients  complain  of  a  sensation  of  burning,  of  tin- 
gling, irf  Htinging,  of  mimbneHs  ir  of  heat,  and  sometimes  they  describe 
their  aensationH  witli  a  richnenrt  of  extraordinary  metfcphorical  exprw*- 
aiona  which  may  asHume  a  truly  delirinuH  character.  For  example, 
a  lady  assured  me  that  the  senaation  of  l>urning  which  she  felt  on  the 
right  side  wjis  so  far  from  being  imaginary  that  after  she  had  opened 
a  door  and  her  maiil  t4»c»k  hold  of  the  handle  a  abort  time  after,  aha 
WiVH  forcetl  to  let  go  of  it  at  once  l>ecause  it  burned  her, 

CutJineous  tlysjowthesiu  may  present  the  same  variety  of  diatribu- 
tion  as  unilateral  anaesthesia,  in  disftemiinit^d  islpta  or  in  systematic 
areas;  it  is  rarely  generaL  It  may  manifest  itself  spontaneously  or 
may  l>e  provokeil  by  external  stimuli.     Heuiidysieathesia  is   rare, 
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and  in  cMBm  in  wUicli  I  have  ubeerved  it,  it  has  been  coincident  with 

I  All  aniBBtbesia  of  tlie  u  pedal  Benses.  We  must  not  confoimd  hypnr>- 
^c  hyperexcitability  with  sensory  hyperavsthesia  properly  speaking* 
J>y8fefithe«ia  distributtHl  iu  systematic  regions  is  g^^nerally  accom- 
panied, like  aua?sthesia,  witlj  nintor  tnmblew,  and  eR|ierially  with  con- 
trac^ture8  or  simsms.  Ah  u  rule  the  d\  siesthesia  ccmtinnes  for  some 
time  after  the  other  tronhles,  the  nniHcnlar  (*ontnictureH  or  arthral^iaH, 
have  disftppe*ired, 

DysteHthenia  rarely  affect**  the  mucous  membraued  alone,  but  it 
Ittacks  the  conjunctiva  with  the  eutaneouB  surface  of  the  e>  elid^  in 
blepharospasm,  the  mucous  membrane  of  the  vagina  in  vaginismus, 

Ilt/MteriealJoint  I/iw^a^e. — Briijuet  ci*edits  HnflFmann  with  the  fii*st 
tion  of  arthralKia,  but  it  was  rpully  by  Brotlie  (1SH7)  that  the  fii-nt 
eri[»ti«>n  i»f  hysterical  atftjctititi  of  the  joints  wiis  made.  He  thtmglit 
that  most  of  the  joint  affections  of  women  of  the  upper  classes  were 
due  to  hysteria,  but  Bri«iuet  does  not  regard  the  affection  as  so  fre- 
tpient.     It  may  be  lcx'at<Ml  in  all  the  large  articulations,  but  it  is  found 

(chiefly  in  the  knee,  the  wrist,  and  tlie  hip.  Ordinarily  it  is  limited 
to  a  single  joint,  but  it  may  affect  two  jo  in  is  symmetrically.  When 
it  is  uniUteral  it  is  found  most  fre<|uently  on  the  left  side,  like  most 
of  tlie  other  manifestations  of  hysteria.  Traumatism  plays  the  chief 
Tole  in  the  |iroducti(»n  of  these  arthralgias,  which  we  see  following  a 
sluick,  a  fall,  or  a  con\nilsive  attack  which  may  l>e  accompanieil  by 
articular  distortions.  The  slightnesB  of  the  cause  has  led  writei-s  to 
admit  the  theory  of  a  jisycbiciil  influence,  which  is,  they  hold  further- 
more, manifested  in  the  mimetic  cases  (Paget).  The  j»sychical  in- 
Iflnence  liaa  the  ml  vantage  of  lieing  always  x)resent  and  of  constituting 
a  simple  explanation,  but  in  fact  it  constitutes  no  explanation  at  all. 
When  a  child  becomes  atfet'te*!  witli  an  hysterical  coxalgia  in  the 
presence  of  his  brother,  who  baa  an  organic  coxalgia,  imagination  is 
evidently  not  the  si»le  factor;  we  must  also  consider  the  pt^sibility 
of  a  family  local  weakness, 
Hysteric4il  artbralgia  may  be  seen  in  men,  although  it  is  more 
common  in  women;  it  may  also  l^e  seen  in  children.  It  may  lie  the 
first  symptom  of  which  an  hysterical  patient  complains.  But  even 
when  fmin  is  the  fimt  symptom,  the  contracture  of  the  muscles  which 
move  the  affe<*ted  articulatinn  is  not  slow  to  apj»ear  and  disal»les  the 
member,  and  it  is  rare  that  the  pain  remains  as  the  cmly  symptom, 
(The  pain  is  increased  by  pressure  and  movement;  it  is  rarely  limited 
[io  one  piiint,  but  extends  throughout  the  whtile  limb;  and  pinching 
lol  the  skin  is  usually  nion*  painful  than  pressure  on  the  joint.  As  a 
lltile  the  cutaneous  pain  is  m«)re  marked  in  a  segment  surrounding  the 
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affeeted  articulatian  and  is  Uie  part  abore«  Wlien  the  modcl^s  u^ 
coDtractured  the  iDtegametit  covering  them  oiftaQ  beeomoi  ilBeli  paiD- 
(nL  8otiietimf!8  the  dysw^^thetic  zjcme  hecotiiea  no  initmble  thiit  th<> 
leant  c*c»i]tact  provokeB  a  con^-nlHiTe  attack.  lu  hTsterieal  coxjUkui 
tli**rf*  may  l>e  jiam  in  the  knee  jost  as  in  true  tuWrcuhiais  of  the  hip, 
hilt,  i\H  n  mle,  the  nnetnmal  |iaiuH  are  aliH«^nt  in  the  byfiterical; 
fnrtherraore,  distraction  aiugularly  mmlemte^  the  jiain^  which  ia,  «m  | 
tiie  contrary,  incieaaed  by  tht^  nimple  attem|it  at  exauiinatiou.  In 
hysterical  coxa]|^  the  attitude  of  the  i^itient  and  tlie  deformitT  may 
Himtdate  pxa<*tl3^  orjjanic  hii>  diftease;  biTtthe  contractnre  in  often  ex* 
a^^'erated,  involnnj^  ahuowt  the  entire  inenilier  or.  at  any  rate,  miutt'W 
which  IiJiVfr  Dotbiug  to  do  with  the  paiuful  aHic^abitiou.  The  Uuijs 
which  \A  only  e?ti*eptianally  uoteil,  since  the  contnictnre  i«  ao  exoeasire 
that  the  [mtient  refuses  all  attempt**  to  walk,  i.s  r»ften  irre^fular,  inter* 
iiiitteut,  and  i*hoi*eifomi. 

Whatever  may  be  the  articulation  affected,  there  are  in  geDaral  in> 
other  Hyraptoms  than  pain,  contracture,  and  hm^  of  ixjwer ;  bnt  Boine- 
tiiucH  there  in  olj«*?r\'etl  a  ftwelling,  which  has  no  res«*mblauce  to  tliat 
accomimnying  suppuration,  and  which  munt  l>e  attribnted  to  cBdenta* 
It  may  hapfien  aln*)  that  the  hysterical  arthralgia  is  aci-omiwaiiKl  by 
mu>K^ular  atrophy  |jre««^Qting  the  iharactei-fi  of  the  atro])hy  following 
orj^nic  affections  of  the  articulations,  the  reaction  of  degeueialioii, 
and  fibrillary  tremors  (Charcot  and  Babinsky).  Tliis  muscular  fttn^ 
phy  may  l»e  accompanied  by  a  lowering  of  tenii>erature  in  the  affeoti^d 
member.  Although  muscular  atrophy  is  less  common  in  hvstericid 
tliaii  in  or^^anic  arthruViaH,  it  is  apt  to  1w  more  extensive  in  the 
former;  insteatl  of  nttHckin^<  pxcla>sively  the  extensor  muscles  of  Hit* 
joint — the  gluteal  tnusch^n  in  the  ease  of  hip  disease,  the  triee|»s 
femoris  ill  that  of  aiihritirt  of  the  knee— it  involves  often  the  muHi-les 
below  and  th<»se  haviiiK  no  functional  relation  with  the  painfid  articu- 
lation.  In  several  cases  of  hysterical  arthralgia,  in  w^hich  amputjitiou 
has  been  |>erformed,  the  articulation  has  l>een  found  jx^rfectly  sound. 
Wlien  the  patient  is  examined  under  chloroform  narcosis*  aUo,  it  is 
found,  as  s^miu  as  relaxation  of  the  contnutureil  muscles  is  comjilete, 
thut  the  luovements  of  the  joint  are  perfectly  free.  As  the  effect  of  the 
ami^thetic  wears  away,  the  stiffness  returns  l>efore  the  jwiin,  Jind  the 
ilysjesthesia  is  reestablished  in  tlie  superficial  jmrts  liefore  it  is  in  th©^ 
dee|ier  ones.  Finally,  as  the  affe<'tion  ilis^npi^ars,  the  cutaneous  dys-J 
nmthesia  remains  lon^^est,  and  until  this  luts  entir*^ly  disappc?ired  onr] 
propjosis  should  l>e  resen'ed. 

tinder  the  influence  of  firolon^ed  immobility  hysteru-nl  arthnil^^iai 
may  result  in  the  formation  of  tihrintnm  mlhesicins,  just^is  iloi-ontra**-] 
tnres  of  long  sUindiuK*  tlierartila^(psmay  liecfune  eroded  at  the  |ioint«| 
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[>{  contact,  and  the  bones  may  possibly  undergo  a  eertuiu  degree  of 

ilt>  degeneration.     It  sometimes  happens  that  a  rheumatic  or  tnber- 

Icnioun  artliritiH  become  engrafted  tm  an  hysterical  arthralgia,     The 

joint,  which  wa8  akeady  prohably  a  point  of  lessened  reHistance,  since 

it  had  l>een  selected  by  the  ueurosis,  has  now   Ixn'ome  sn  without 

•qaestiou  in  conseiiuence  of  the  appanait  or  real  trupLic  disturbjiuce» 
Hud  the  kK'alization  of  the  secondarv  affpctinu  follows  as  in  a  cert^iiii 
Hen>ie  a  necessary  conseq nonce.  In  other  canes  an  hysterical  aflVctif m 
in  one  joint  is  assdciatinl  with  an  nrganic  one  in  annther*  ThuK,  in  a 
tnlierculons  sidgcct  already  suffering  frfiia  an  organic  affectiim  of  tlie 

IiiMit,  there  may  dev«^h)p,  niitU'r  the  iuflnence  of  a  previously  existing 
tieun3|iathic  condition,  various  painful  contrm^tures  which  involve  the 
iHiunclea  of  the  hip  and  give  rise  to  a  diagnosis  f>f  coxalgia;  bnt  all  the 
Byniptouis  of  surh  an  affection  disappenr  as  soon  as  the  patient  is 
brought  under  the  influence  <if  chloroforin.  The  disaiii»earauce  of  an 
Uystericid  arthralgia  may  be  sudden  or  gradual.  The  affection  may 
ftiil)Hide  suddenly,  Imt  more  commonly  it  ilisuivpp^irs  gradually.     The 

P muscles  and  tendons  may  lie  painful,  ^lymlynia*  often  connect^*! 
with  rigidity,  is  more  frequent.  A<»hillcMlynia  is  |»erhaps  the  only 
form  of  painful  tendon." 

Hifuki^Mjenir  Zo//fK.— Circumserilietl  or  systematic  dysjejsthesia  is 
isnally  compared  to  hysterogenic  zones  in  which  the  sensihility  in- 
Ifttt^ad  of  beiug  painful  is  more  or  less  completely  alM>lished.  But  ab 
|tlicmgh  sensibility  to  contact  with  a  sharp  object  is  usually  diminisbetl 
the  hysterogenic  ziuie,  a  prick  is  nevertheless  the  point  of  depar- 
Itnre  of  reflex  phenomena  which  are  the  e%4dence  of  the  existence  of 
|ji  morbid  irrital)ility. 

It  is  t^»  Charcot  tbat  we  owe  the  discovery  of  the  hysterogenic 
Ijumes.  In  L^TH  he  descrilxnl  tlie  ovarian  dysa^sthesia  of  the  hysteri- 
pal  and  Hhow*»d  that  the  hyst^'rital  attack  was  often  iu'e(*eded  by  an 
ffiura  which  stiirted  fn>m  the  ovarian  region;  and  that,  in  certain  [>a- 
ients»  pressure  in  this  region  may  jirovoke  an  atbki*k  or  arrest  one. 
Foili>wing  this  he  discovereil  other  regions  in  which  the  sjime  f»ecu- 
liaritie8  were  t4>  lie  <»bserved.     Although  we  find  in  tlip  hist<iry  of 

|i*pidemic  possession  some  striking  exam]iles  of  hysterogenic  zoui'm 
((lilies  de  la  Tnurette),  and  also  a  certain  nnn»l>er  of  isolated  cases  in 
the  writings  of  Dtliem  (Mert*ado,  Willis,  Br^erhaave,  Brodie),  neverthe- 
li^*8  the  systematic  study  uf  the  subject  dates  fnmi  retent  times. 
The  hysterogenic  zone  is  a  circumscrilied  area,  jiainful  or  not, 
which  i«  the  seat  of  special  sensations,  constituting  the  pnHlromes 
of  the  atta<*k,  and  compression  of  which  may  provoke  or  arrest  tlie 
|uirt>xysuud  phen<»!ijt^na,  either  wliolly  i»r  partiall \ ,  Tlds  definition 
^iidiratcM  that  the  hystiTogenic  nnw  may  indiffi»reutly  either  provoke 
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or  arrest  tlie  spasmodie  paroxysms,  but  rather  ctJiUEiionly  u  aoM  eii* 
dowecl  with  special  irritability  ban  only  the  provocatiTe  or  the  sus- 
pensory property,  and  not  both.  Sometimes  a  zone  is  provocative  on 
superficial  pressure  aud  suspensory  on  deep  and  strong  pjnesstifs 
(Pitre**).  Theae  zones  are  either  tegtimentary  or  deep;  the  tegmneu- 
tary  zones  may  be  found  on  the  muccios  membranes  as  well  as  on  die 
skin;  the  deep  zones  are  most  commonly  visceral  (ovary,  testicle, 
mamma).  These  hysterogenic  zones  are  not  always  siKintaneoosly 
painful,  and  sometimes  they  are  diseovei-ed  only  as  a  result  of  a  most 
carefid  examination,  which  in  itself  may  be  the  oecasiou  of  tlie  first 
convulsive  attai^k.  They  may  be  single  <»r  multiple.  In  general  we 
are  unable  to  discover  the  cause  of  their  localization,  but  I  have  several 
times  noted  that  a  painful  testicle  in  an  hysterical  man  is  an  abnormal 
one.  The!  lieiul  and  trunk  are  the  seat  of  predilet^liim  for  these  zones, 
but  they  are  aino  seen  on  the  extremities,  especially  in  the  articular 
folds.  Their  extent  varies,  we  may  say,  infiniteh  ;  sometimes  they 
ai'e  limited  to  a  spot  which  may  l>e  covere<l  by  the  tip  of  the  finger,  at 
other  times  they  <x*cupy  an  extendetl  area.  The  special  or  neuralgic 
sensibility  of  these  zones  is  very  variable  aud  is  often  increased  upon 
tlie  apijroach  of  a  iiaroxysm.  The  hysterogenic  zones  may  be  situatetl 
in  the  mid^t  of  an  au^^thetic  i>atch,  and  in  general  in  hemianies- 
thetic'S  they  are  found  on  the  same  side  as  the  amesthesia.  As  a  rule 
there  is  no  visible  change  in  the^e  areaa,  although  Buet  has  obsened 
a  loss  of  the  hair  over  the  hysterogenic  zones  on  the  scalp.  WTieu 
the  zones  are  s}x>ntaneously  painful  the  imtieuts  often  assume  spa* 
cial  attitudes  to  protect  them  from  all  contact;  but  it  is  not  only  by 
pressure  that  the  hysterogenic  pro^jerties  of  these  zones  are  maui* 
fested,  for  cold  or  heat  may  produce  the  same  effect   (Gaube). 

Under  certjiiu  conditions  the  hysterogenic  zones  may  disappear, 
change  their  [xmition,  or  lose  their  property  in  part,  as  is  sometimes 
seen,  for  exMm[>le,  after  a  paroxysm.  The  iuitnences  which  may  cause 
a  change  of  location  are  those  which  may  act  simultaneously  Ufxin  all 
tlie  zones  of  thn  VkkIv  or  only  upon  those  in  a  special  part.  Among 
the  general  measures  are  static  electricity,  galvanization  of  the  nerve 
centres,  and  inhalations  of  antesthetic  sulwtances.  The  local  means 
are  local  an*emia  such  as  that  which  residts  from  the  application  of 
an  Esmarch  l>iin«hige,  refrigeration  by  an  ether  spray  and  the  like, 
sinapisms,  hypo<1ermic  injections  even  of  simple  water,  local  faradiza- 
tion or  galvanization.  Li  the  case  of  cutaneous  zones,  esjieinally  if 
they  are  Sfiontaneously  very  painful,  direct  applications  may  excite 
an  hyHt#^rical  ]>aroxysm.  and  the  stimuli,  es|WH*ially  the  electrical  onea, 
shnuUl  !>e  u]»plie<l  at  the  |>f*ripl)ery  of  tlie  sensitive  zone. 

Home  of  these  dysa^thetic  or  hysterogenic  zones  deserve  a  special 
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eHcriptioQ  by  reasou  of  their  peculiar  cbarai^ter.     The  rkivm  hysler' 

kujs,  well  known  to  Sydenham,  m  one  of  the  mu8t  frequent  painful 

benoiuena  in  hysterical  subjects,  being  found  in  six  leases  out  of 

ven,  ac*cording  to  Briquet.     It  may  have  it*4  se^t  ou  any  part  of  the 

ead,  but  most  commonly  it  in  found  in  the  tempoi*al  regions  or  over 

;he  sinciput;  Oh  area  is  very  limitetL     The  patients  compare  the  pain 

liich  characterizes  it  tu  tbat  wliieh  would  be  caused  by  the  ihiving 

of  a  nail  into  the  skull,  or  by  the  ai*plication  of  a  hot  coal  or  f)f  a 

iece  of  ice.     The  pain  may  be  suiterficial  or  may  appear  to  1»*^  Heated 

eeply  in  the  bone  or  in  the  brain  itself;  it  is  sometime>i  relieved  by 

prefifiure.     It  is  continuous  in  character  and  may  last  from  a  few  da\  s 

;o  several  weeks.     Briquet  savs  that  it  is  frecpiently  accnui|Mimed  by 

hills,  vomiting,  digestive  troubles,  and  stimetimes  b\  fever.     It  is  in 

lie  category  of  cases  in  which  the  latter  sympt<jms  oc^cur  tliat  tlie 

leuingo^ncephalic  (Saint- Ange)  and  meningitic  (Aruozan)  forms  of 

lysU'riu  l^elong.     These  forms,  which  are  seen  e8i>eciaUy  in  women, 

ay  also  be  encountered  in  children  (SoUier,  Ollivier).  The  onset  may 

bnisk  or  it  may  Ije  i>receded  by  prodromes  resembliug  in  every 

l>ect  those  of  tuberculous  meningitis;   and  the  later  symptoms, 

pcli  as  violent  cephalalgia,  vomiting,  diplopia,  delirium,  prostration. 

the  8r>K'aU€Hl  (tu'he  inf)t{tnjitu/fH\  and  olistinate  constiimtion,  all  tend 

to  ke4>p  up  the  simulation*     The  knowledge  i>f  the  patient's  untece- 

dei]t»,  the  coexistence  of  tr*nibles  of  sensibility,  and  other  signs  of 

hysteria,  and  espe^^'ially  of  dystesthetic  zones  of  the  acalp,  together 

w  itli  the  alisence  of  fever,  w^ill  render  the  diagnosis  of  hysteria  eaay. 

he  liability  to  error  is  much  greater  when  fever  is  present,  yet  it 

would  seem  that  the  fever,  wlieii  jiresent  in  pseudomeningitic  hysteria. 

is  {Uways  due  to  some  other  cauKe,  such  as  angina,  vaginitis,  etc.,  for 

which  we  must  search  carefully  (Gilles  de  la  Tourette). 

Among  the  painful  stigmata  liave  Iieen  ranged  certain  ]>henoniena 
which  ought  rather  Ui  l>e  included  among  the  painful  paroxysms.  For 
eixample,  we  may  mention  ophthalmic  migraine  wluch  is  not  rai'e 
among  hysterical  subjects,  and  which  is  sometimes  so  closely  asso- 
ciated with  the  other  hysterical  symptoms  that  it  ap|>ears  to  form  part 
I  the  symptom  complex  (Babinsky),  We  also  8ometime«  see  par- 
oxysmal facial  neuralgia  which  presenta  the  cliaraeteristics  of  hysteri- 
cal manifestations  and  wliich  is  accompanied  rather  fre<|uently  by 
ysteraatic dysa^thesia  of  the  skin  and  mucous  membrane.  Sydenham 
ognized  hysterical  o<lontalgia.  and  several  WTiters  have  also  re- 
jported  cases  of  facial  neuralgia,  Charcot  noted  the  vesperal  cluirac- 
rof  hysterical  neuralgia,  comparingit  with  the  matutinal  character  of 
ordinary  tic  douloureux.  Briquet  found  that  compression  fretpiently 
l^iaved  tha  tiaiim  in  the  heiid,  and  I  have  often  made  use  of  a  c{>m- 
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pressor  with  metHllic  spring,   which  1  have  fnuud  seKiceftble,  and 
also  of  a  leaden  oap. 

Hysterical  rurhhthjia,  which  was  vecoguized  hy  Hydenham  nnd 
Brotlie,  has  been  made  i\m  subject  of  a  carelnl  study  by  Britiuet.  It 
is  very  common  and  there  are  few  hysterical  patients  who  liave  never 
exiierienced  i>ain  in  the  back.  It  is  seattnl  along  the  line  of  theHpiuiil 
a|>ophysBS  and  hardly  ever  passes  l>eyond  the  vertebral  gnnn^es;  it 
may  exteiul  ahmg  nearly  tlie  entire  lengtli  r>f  the  doi-sal  spine,  but 
mrrt'e  commonly  it  is  liniited  to  two,  three,  or  four  vertebni%  Some- 
times tlie  jKiin  is  deep-Keatt>d  only,  but  as  a  rnle  there  is  also  an  ex- 
fjuisite  sensibility  uf  the  skin,  the  least  tonch  of  which  is  the  sig-ual 
ft ir  a  violent  reticM  ex|ilijsinn.  I'snally  the  significance  of  this  imiu 
is  well  recognized  hy  tixe  patient  who  assumes  more  or  less  stntugo 
attitmles,  in  ciriler  to  avoid  any  ct>ntact  wliicdi  might  excite  attack. 
Brifpiet  noted  the  liystcrogenic  pr*jperty  of  these  racldalgic  poiuts. 
Alongside  of  these  spinal  jjains  which  have  the  iiermanent  charai/terH 
of  stigmata,  wo  have  to  nnte  other  dyssrsthesias  of  the  thoi"m*ic  walls, 
Hucji  as  thoracalgia  and  pleuralgia,  tire  genend  character  of  which  i« 
tliat  the  [>ain  is  seatetl  in  the  skin;  and  by  this  wo  are  able  to  distiti- 
gnisli  thetn  from  the  p;iins  due  to  atTertions  of  the  eord,  which  thm* 
str4ingl>  resend)le.  Motor  trou1>le,  paralysis  or  contracture,  mar  Xid 
added  t*i  the  sensor v  affectioms,  but,  as  BrtHli©  remark «:h1,  it  is  not 
th;it  the  muscles  do  not  olkcy  the  will,  it  is  that  the  will  does  not  act. 
Sometimes  the  TJiotor  and  sensiiry  trouVUes  are  accompanied  with  ivxi 
apparent  deformity  of  the  spine  (P.  Bicher).  In  ehildreu  the  differ- 
ent truuliles  may  be  nnstaken  ff>r  manifestations  of  vertebral  rachitis 
iOraucher).  In  all  these  cases  a  seanli  for  other  stigraahi  of  hysteria 
is  very  important  from  a  iliagnostic  iMiint  of  view.  We  often  see  as- 
flcH'iated  with  rmdiialgia  a  j^leurodyniii  winch  may  sometinies  Imve  tho 
clnLracter  of  a  girdle  pain,  and  which  may  make  us  the  mf)re  think  of 
hw^omcitor  ataxia  since  the  latter  affection  may  coexist  with  hysteria. 
These  th<iracic  i^ains  may  also  l»e  associated  with  psin  in  the  epi- 
gastrium, g/istralgia  or  hepatalgia,  which  may  present  exm^erlmtious 
from  time  to  time  under  the  form  of  crises  resembling  th©  visceral 
crises  of  locomotor  ataxia* 

Hysterical  ninjina  jmioris  is  a  form  of  thoracalgia*  It  does  not 
ditTer  in  its  symptoms  from  true  angina,  and  it  may  coexist  witli  or- 
ganic heurt  iliseiise  (Landouzy  L  What  characterizes  it  es]>ecially  is 
its  early  a|*iM>arance,  for  it  may  1h>  seen  in  c*hildli(MHl  and  almost  al- 
ways in  ijersons  under  forty  years  of  age;  another  distinctive  sign  is 
its  fre<piency  in  those  of  the  feutale  sex.  Angitia  jiertoris  may  lie 
the  tirst  manifestaticjn  of  hyst^^ria:  it  often  presents  a  remarkalile  ub- 
stinm*y,  and  the  attacks  sometimes  i*e<nir  at  very  frt^pient  irit4»rvtilit. 
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Tha  attack  is  often  siicldeii  in  it**  tmset  aud  ocfurn  at  nii^lit,  m  wliicb 
the  liffettioii  ditfem  from  Lme  angina  an  UMiially  tilitterved.  There  are 
»»ften  {(Hiiid  at  the  same  time  more  (»r  lens  extennive  dyKaintlietie  /cmeH 
i>f  the  skin,  and  e^iiecially  rufbialgia.  The  increane  of  HenHihility  nf 
ilieae  asoues  often  marks  the  l>egiuning  of  an  attack,  the  ]>ain  of  which 
i-eaches  its  maximum  almost  immeJiatel\ .  The  skin  of  the  jireeordini 
i*egion  is  the  seat  of  a  smarting  seunation,  and  the  left  side  is  as  if 
coiupreB8ed  in  a  vice;  the  painn  radiate  into  the  neck  and  iipiier  ex- 
tremity, chieHy  ah>ng  the  course  «>f  the  eiibiUd  nerve,  and  fionirtiniPH 
thnmgh<mt  the  entire  k^ft  side  of  the  b^xly.  In  exee])tiunal  vn^vs  tlie 
pain  enmmenees  in  the  little  finger  to  the  left  side,  or  in  the  Uwh  of 
the  left  f<H>t,  and  tlnnK-e  spreads  to  the  trunk.  In  almost  all  cviseH  the 
skin,  whatever  may  huve  been  the  nnHle  of  onset,  is  uifeeteil  with  a 
Tery  disti'essing  dyajesthesia*  In  some  cases  we  note  ver>-  marked 
va8omot4ir  troubles,  the  skin  of  the  face  passing  through  idl  shades  nf 
color,  livid,  blue,  and  red,  Sometimes  the  same  phenoniena  iuq 
nianifeHt^^Kl  in  the  left  arm,  or  the  entire  left  sidt^  becomes  cold,  and 
hical  asphyxia  of  the  fingei^s  is  pnxluced.  During  the  height  of  the 
attack  we  often  tiud  palpittitiun,  intermittent  heart  l>eatH,  soiitetimes 
a  ticttrccly  i>erceptible  and  often  very  rapid  pulse.  The  respiration  is 
jdso  distiirljed,  and  we  may  notice  irregulai'it>  ,  dys[intea,  oppression, 
or  complete  arrest,"  Compression  of  tlie  i»hrenic  nerve  at  the  level  nf 
the  scaleni  is  often  jiainful,  as  is  s<»nietimes  tliat  of  the  eenical  sym- 
|>athetic.  The  att^w^k  is  aivnmpanieil  ordinarily  by  an  extremely  dis- 
tressing sense  of  anxiety  with  a  t4^udency  to  syncoj^e*  The  severity 
of  the  attacks  varies  <'fmsiderably ;  they  are  sometimes  very  light  antl 
xery  brief  or  they  may  last  for  several  hcmrs;  in  the  latter  case  wp 
have  to  do  with  subintrant  attacks.  The  exciting  ca.uses  of  a  jiar- 
^H  oxysm  are  often  exit*edingly  slight,  sometimes  a  dream  may  cause  it| 
^™  or  it  may  l»o  excitetl  by  pressure  on  an  hysterogenic  zone  (Eendu). 
I  In  the  abdominal  region  there  are  dysa^thetic  and  often  hystero- 

I  genie  zones  whicli  ai*e  analogous  in  their  seat  in  the  two  sexei*;  thus 

I  the  hyi>ogastric  zones  <»orre8pond  in  women  to  the  ovary,  and  in  man 

L to  the  prolongation  of  the  spermatic  cord.     These  7x)nes  quite  fr»^- 

^^^Hftnently  extend  t4)  the  skin  of  the  external  genital  orgnfis,  sucli  tis  the* 
^^^^^ftbia  majora  or  the  scrotum.  Tlie  hist-namnl  jiarts  may  l*e  alone 
^f  affected.  The  hy|>ogafttric  and  genitnl  cutaneous  xones  are  genendly 
unilateral,  but  they  may  be  found  on  both  sides. 

We  may  timdly  mention  riHVfftjijfif/tiifi,  a  dystesthesia  seated  at  the 
low**r  extremity  of  the  c<XM\yx  antl  aff«H  ting  lK>th  skin  and  dee[>er 
tinaaee.     This  is  a  very  lasting  condition  and  may  exist  ahnic. 

Ihjwf'HfhfHut  uf  the  MiwirnH  .IM/^/^iYo/rx.— liosenthal  liad  re'inarked 
th&t  we  could  excite  hysterical  attacks  by  touching  with  a  sx^eculain 
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tlie  cervix  uteri,  but  it  is  to  Lichtwitz  that  we  are  indebted  for  a  study 
iif  the  dy8«B8tbe8iiii8|  especially  the  Hi>a8iiiog(*uic  dysteHthettiaa  of  the 
mueims  membranaa,  which  exiBt  usually  iu  th*^  form  of  more  or  lens 
limited  zoneB.  He  studied  them  uu  the  umeomi  nienibranes  of  the 
uose,  the  mouth,  velum  imhiti,  pliarynx,  iHrynx,  EuNtiichiim  tul»e4*, 
cornea,  coojiiixctiva,  and  hLcrymal  diictn.  Thent^  uuirouH  Z(m*?H  often 
correspond  to  the  eutaDeoiiH  zonen;  tlie*y  are  Hometimen  unilattn'al, 
BometimeR  nym metrically  nituated  on  the  tw<»  Hid»>H.  An  interentinig 
fuct  IH  tliat  nutetl  by  Lichtwitz  that  the  puiiit*^  aflVct^Ml  with  npanmo- 
Keoic  dympstlienia  are  oft*m  the  Beat  of  anat^miical  leaiunM.  Contact 
with  the  dyHiestliefu!  miicous  niemhrnneH  e^riti^s  un*'\p**rt»^cl  reactionn 
during  an  examination  of  the  larynx,  of  the  ear,  of  (he  Eiistachiau 
tube,  etc,,  i-ecalling  laryngeHl  vertigo  or  Menioren  \ertigo.  The 
vaginal  mticous  membrane  may  1m^  the  seat  rvf  a  dyKjeHthesia,  eoniaet 
witli  which  may  provoke  either  !«H*al  Hpanm,  vagininmuH,  or  general- 
iisetl  attacks.  Gilles  de  la  Tourette  luw*  noted  a  si»a8mf>genie  dys- 
testbeiBia  of  the  urethra;  the  anal  mucous  meiixbrane  may  also  be 
affected  and  give  rise  to  h»cal  spasms  anah^gous  t^i  those  provoked 
by  fiBHure  of  the  anus,  as  I  have  seen  in  one  ease.  The  dysjesthesias 
of  the  mucous  membranes  ai"©  often  limited  to  a  very  Hmall  area  and 
must  lie  searehetl  for. 

The  ot^gatts  of  sj^ckil  nense  ap|>ear  themselves  to  be  liable  to  a  dys- 
IBBthesia  which  nniy  provoke  sp^istiiodic  attacks.  It  is  not  unc«mimon 
to  see  hysterical  subjiH^tw  w1h»  have  attacks  following  the  stiumlua 
afforded  by  a  strong  tnlor;  iu  others  the  paroxysms  are  pn>voked  by 
exposure  to  bright  sunlight  or  by  a  loud  reverberation.  Gnulenigo 
insists  njMin  the  fre^iuency  of  otalgia,  stjmetimes  retlex,  sometimes 
assixaated  with  auricular  lesions,  and  occasionally  accompanied  by 
hem(»rrhages;  ami  he  l*elieves  in  the  existence  of  auiicuhir  hysteix*- 
genic  zt»nes. 

The  tmvem  which  may  be  the  seat  of  hysterical  dyssesthesia  are 
the  organs  concerned  in  gen4*ration.  Ovarian  dysfestbesia  is  ivell 
known  from  the  descriptions  of  Fiorry,  Schutztfnl»erger,  Negrier,  and 
iloml>erg*  Britiuet  mistjikeuly  regarded  irain  iu  the  ovarian  region 
fis  a  Tnyoilyuia  of  the  alHlomimd  muscles  to  which  he  gave  the  name 
of  cujlialgia  and  w4iich  he  regardetl  as  frerpient.  The  ovarian  r^ion 
IB  often  tlie  seat  of  s[>ont>ineouH  pain,  of  a  sensation  of  weight,  of  beat, 
or  of  neuralgic  radiations.  These  iwilris  are  increased  upon  the  ap- 
proach of  the  menstrual  (leriods*  espe^^ially  during  walking.  Hecm- 
deeoencea  of  the  ovarian  pain  are  also  among  the  precursory*  symp- 
toms of  an  atta<:»k;  the  ovary  be*omes  the  seat  of  lancinating  pains 
and  seems  to  te  the  p4»int  of  defiHrture  of  the  globus  hystericus. 
Sometimes  the  i>ain  is  su  severe  as  to  prevent  or  senoosly  interfere 
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with  walkiug,  the  [>&tiouts  are  doubled  up  and  make  pressure  uu  the 
abdomen  in  order  to  quiet  the  pain,  Homt^tiuiea  a  deep  [jaiu  is  lio- 
companied  by  dysniathesia  of  a  small  area  of  the  nkiu  corresponding 
more  or  lens  exactly  to  the  ovary ;  !iut  this  nuperfieial  i>ain  is  more 
freqaently  evanescent,  lieing  most  marked  at  the  apjiroaeh  of  the 
jmi'Qxysms,  By  burying  the  fingers,  united  in  the  fonn  of  a  cone,  at 
the  level  of  the  anterior  superior  sjune  of  the  ileum  as  if  we  were  try- 
ing to  cniiijiress  the  internal  iliac  artery,  we  may  reach  the  point 
where  the  jiain  is  most  intense.  Sometimes  by  this  prfx*edure  wo 
may  be  able  to  feel  the  ovary,  and  in  any  case  we  excite  characteristic 
phenomena  of  pressure  im  hysterogenic  or  livsternfronatric  zones,  that 
is  t4i  say,  that  according  to  {'irrumstances  nr  tcj  ihv  intensity  uf  the 
pressure  we  may  excite  the  aura  or  arrest  the  attack.  In  general  a 
bght  pressure  causes  an  iis«;ent  of  the  gh)hus,  while  prngressively  in- 
creased pressure  arrests  the  attack.  The  j)ain  which  is  called  ovarian 
is  in  fact  seated  in  the  ovary,  at  least  in  some  cases;  I  have  noticed 
several  times  iu  hysterical  i>regnant  women  the  a»cent  of  the  [>ainful 
lM)int  during  pregnancy  and  its  rapid  descent  after  delivery.  In  these 
C4^es,  furthermore,  we  may  feel  an  increase  in  volume  of  the  ovary, 
corresiM>nding  U*  the  painfid  point.  M.  Baraduc  has  shown  me  a  pa- 
tient in  whf>m  on  vaginal  examination  a  small  movalile  tumor  could 
l)e  felt  ahuigside  of  the  uterus,  and  compression  of  this  tumor  pro- 
voked all  the  phenomena  onlinarily  following  pressure  in  the  ovarian 
region* 

Tlie  niftnutm  may  also  lie  the  seat  of  a  deei>-8eated  dysic^thesia  and 
play  the  role  of  a  hysterogenic  jsone,  but  more  fre^juently  we  oliHeiTe 
cutaneous  or  sulx^utaneous  zones  around  the  ghmd;  the  lateromam* 
mary  hysterogenic  zones  are  [>erhaps  the  most  frecjuent.  The  mam- 
mary dys»esthesia  may  be  accompanied  by  a  swelling  of  the  tissues 
constituting  the  gland  and  surrounding  it,  and  by  a  rednt^ss  of  the  skin* 

Tlie  testicle  may  Ih?  affected  in  the  same  way  as  the  mamma  )ind 
the  ovar\ .  Testicular  dysiesthesia  may  l»e  symmetrically  located  on 
Iwith  sides,  Viutitis  more  commonly  unilateral  and  is  alwa\s  more  pro- 
nounced on  the  side  of  the  most  marked  senstjry  and  motor  troubles. 
In  a  certain  nural>er  of  cases  a  p^iiuful  testicle  juvsents  certain  raid- 
formations,  eitlxer  in  volume  or  in  |Kwition  or  in  its  relations  to  the 
ojudidymis.  Very  commonly  the  spermatic  cord  is  also  painful  and 
tlie  sensation  caused  by  ]»ressure  of  the  cord  passes  uj*  into  the  jielvia 
so  that  the  region  which  coiTesj>onds  to  the  ovjirian  region  in  woman 
may  even  in  man  l?e  found  dysH^sthetic.  Neither  section  of  the  conl 
nor  ablation  of  the  testicle  causes  the  i»ain  to  disappear;  it  is  well 
km»wn  tlint  the  same  fact  is  noted  after  removal  of  the  ovaries, 

A  knoi^  ledge  of  tlie  d\  sicsthetic  2;oues^  esfiecially  of  tlie  hystero- 
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Kf^aic  K4>tii^,  iiliif'li  Hve  hIho  HDtiKditiioH  liyijuogetikv  in  Qcit  witbuni 
tto  ti«e  in  acliiH^u*tt4tic  ttfi»8<\  In  a  c^i^e  iPiwirtetl  l»>  Fitrp*i  tbfir  j>r(*H- 
trjji!©  eimhlecl  Lim  to  reccj^iijse  the  IiyHterical  imturo  <»f  couvtilHiuuM 
ijinniiTiJijc  in  a  pivguaiit  womau  who  was  HiipjMisi^l  tc»  l>o  suffering 
frtim  ei'lampHia  and  upon  whoro  it  wan  j  proponed  to  inilQi.*e  an  abor* 
tiau,  Tbe  diKCfivery  of  tbes  existence  of  livsterogenic  zon<^  may  not 
only  Hene  Ut  reveal  a  latent  hysteria,  but  may  abio  enalile  u»  to  pro- 
voke a  ilincbarge  wbich  is  followed  by  a  radical  and  sometimes  happy 
change  in  the  progress  of  the  nmlady. 

Tlie  dysirstbetic  and  hywterogenif  zones  may  dinapiiear  under  tlie 
influence  iif  physical  or  mental  htimuli,  Pitres  Bueceede«l  in  causinK 
their  di«api>ea ranee  by  inilining  local  ischaemia'by  meana  of  au 
Esinarch  bandage. 

FarcJiU, — VarioiDH  disturbances  ot  mfxtility  corresiwmd  to  thcjse  of 
nem^ibility.  The  greater  numl>er  of  hysterical  patients  hH\c  a  certain 
weakness  of  Vf»hintary  mt>vementi*  to  which  the  name  amyohtlienia  i» 
uaiudly,  but  improjierly,  ajqilied.  Thiis  loss  of  i»uwer  of  hysterical 
subjects  w*trt  well  recogniz<*d  by  Briquet^  and  has  l>e^u  studietl  by 
Bur*!  and  Kiclier*  It  is  ordinarily  mf>st  miiikeil  on  one  aide,  usually 
tlie  left,  hut  it  may  be  more  limited;  nevertheless,  when  it  apt^eam 
to  lie  limited,  it  is  very  often  generalized.  This  i>aretic  condition 
coincides  with  various  conditions  of  the  tendon  reflexes,  which  may 
be  at  least  greatly  weakened  if  not  abolished,  or  normal,  or  exagger- 
ate*!.  Tliis  loss  of  jiower  lias  genendly  a  i-egioual  ctirresjioudenc^c 
witli  the  amesthesia.  which  is  also  more  commcm  on  the  h>ft  side. 
These  troul)les  r>f  nicitility  are  influenced  by  a  great  numl>f*r  (»f  physi- 
cal and  moral  agents;  the  ]»aresis  is  genera  ly  most  marked  at  the 
tiro©  of  waking,  and  it  is  increased  in  the  dark.  Under  the  intluene** 
f»f  ilepressing  moral  emotions  it  may  Ivecome  exiiggerated  evpu  to  com* 
I>lete  paral>  sis.  I  have  elsewhere  remarked  *  that  the  night  i>aralyai», 
de«<'ril>ed  by  Weir  Mitchell,  may  l>e  hysterical  in  onture.  The  b»8s 
of  iK>wer  of  hysterical  subjects  is  chanicterizeil  not  only  by  diminu- 
tion of  dynamonretrii^  pressure,  generally  most  marked  on  one  side, 
but  l)y  the  form  of  the  d>  namogra|>hic  curves  which  reprotluce  the 
curves  *if  fatigue.  Tins  form  is  often  found  on  both  si«les  even  when 
the  jiaresis  might  l>e  thought  to  ]h^  unilateral;  anil  when  we  eauae  a 
trausfer  by  the  applicaticm  of  a?sthesic»genic  agents  o}i  the  sap[K>sed 
healthy  side,  we  c»ften  note  that  the  rti-st  effi'ct  is  au  increase  of  ]iower 
on  this  side,  the  cune  i»f  which  reiissunies  the  noi-nnd  form.  This 
fact  shows  that  the  jiaresis  is  general  and  that  the  a^sthesiogenic  agent 
has  a  general  tonic  effect/' 

Besides  these  troubles  of  motility  we  may  mention  hyf>otonia, 
or  diminution  of  muscular  tonicity,  manifested  by  one-sided  flacTidity 
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of  the  face.     Tliis  flticeidity  of  the  nmscles  fttvors  relaxation  ot  the 
joiots  and  sometimes  apraios,  esjieciaUy  of  tie  aukle. 

(Joiitrarfures. — BrocUe  remarked  upon  the  facility  with  which  con- 
tractures are  prt3<hKHxl  in  hynterit^al  suhjec-tj^  as  a  reHult  of  very  nlight 
in*itationfi,  and  Diicheuue,  of  Boiilogiae,  noted  the  exlBteoce  of  a  ten- 
dene  \  to  temporary  contractions  from  strong  emotions  in  the  hysteri- 
cal; but  it  wa«  Charcot  an<l  Richer  "  especially  who  called  particnlar 
attention  to  this  predisposition  to  contracture,  this  diathesis  of  con- 
tracture, which  is  seen  in  hysterics,  recalling  the  reflex  hyi^erexcita- 
bility  associated  with  organic  lesions  of  the  pyramidal  tract,  Thh* 
state,  says  Richer,  resembles  paral\  sis  in  that  it  ctiincideH  most  fre- 
quently with  a  muscular  weakness;  it  resembles  contracture  in  that 
the  slightest  cause  usually  suffices  to  make  it  appear.  In  pro[)ortiou 
as  it  is  exercised  this  proi>erty  increases ;  and  although  it  has  gener- 
ally to  be  sought  for,  it  may  appear  spontaneously  at  tlie  moment  r»f 
making  a  violent  moveiueut*  Almost  always,  on  the  side  of  the  con- 
tracture,  says  Cliarcot,  there  is  a  more  or  less  marked  aniesthe^ia, 
an  ovarian  pain,  a  certiiin  degree  of  paresis,  rdl  relatively  l>enign  acci- 
dents, but  which,  as  everything  leatls  us  to  lielieve,  have  [^receded  the 
appearance  of  the  C4>ntrnctniv»  The  t^^ndeucy  to  contracture,  which 
is  often  exaggerated  by  hyimotism,  may  be  l>rought  to  light  by  a  great 
numlier  of  direc^t  or  iudiri^ct  excitations;  and  it  is  not  ueces8<u*y  that 
these  lie  sti'ong,  for  slight  irrit^itions  of  the  skin,  oven  on  the  more  an- 
leBtlxetie  side,  may  excite  contractions.  Psychical  irritations  may 
also  province  them.  Tlie  most  effei*tive  means  of  causing  these  con- 
tractures are,  according  to  Richer:  deep  massage,  rei»eated  taps  on 
the  tendons,  com[>ressiun  of  a  nene,  the  ajjplication  of  a  vibrating 
tuning-fork,  faradization  of  the  muscles  or  nerves,  tlie  application  of 
a  magnet,  or  simple  touching  of  the  skin.  This  last-named  procedure 
enabled  Richer  to  establisli  a  sommimbulie  form  which  he  opposes 
to  a  lethargic  form  obtained  by  the  <»ther  methods.  A  strong  volun- 
tary conb-action  of  the  muscles  may  also  provoke  a  contracture.  The 
^me  eflfect  may  be  obtaiuetl  by  circidar  compression  of  a  member  by 
bandage,  provided  that  the  constriction  is  strong  enough  to  irritati* 
the  muscles  without  going  so  far  as  to  produce  local  amemia.  for  then 
the  contnicture  ceases.  Ti\lien  the  band  which  has  provoked  the  con- 
tracture is  removed,  the  latter  may  persist*  disappear,  or  bet^jme 
generalized  either  in  the  mus<»le«  of  the  limb,  in  thcjse  of  the  wdiole 
side  of  the  body,  or  even  all  over  the  body.  The  generalization  occum 
with  es[>ecial  ease  in  the  regions  alreiwly  affec^tecl  with  ant^thesia  or 
paiefiis ;  and  the  extension  of  the  anH?sthesia  is  always  accximpanied 
by  extension  of  the  contracture.  Richer  has  noted  that  in  the  con- 
tradured  members  there  is  always  an  exaggeration  of  the  tendon  ro- 
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haTB  preaen^dlfccirebctiieal  eicitatbility,  Inil  tkicffecteof  clectricai 

cf  tbm  dedzieil  Btunolataoii  tmder  Ihe  iniiifntm  of  r^iid  i 
and  ftn  iiicrettie  of  aboeks  prodaeed  bj  alow  ciritatiopB;  axid  in  addi- 
tioa  Iben  ia  a  aorl  of  abnormal  cooirartion  of  tibe  auack  chanelaf^ 
iaed  bjr  a  prototi^alion  of  the  deaoenl  arhkb  arim«tiaM»  nar  even  ho 
imxmidala  ao  Aat  tiie  ekrlzicil  contiaclion  is  iolloved  br  a  penia- 
nant  eonlnrtare.  Under  iba  inflnenre  of  repeated  akdrical  atiiattii, 
liEBeanlnctQiBinaymfade  the  entire  member.  TbeamditianofaaD- 
tfactnPB  does  no>t  inToliB  a  maTiincm  aborlening  of  themasda,  andtba 
limb  max  retam  the  position  it  bad  befbiie  tbe  contnctnre  appeared. 

Tbe  liabilitT  to  contnctoie  is  not  Umited  to  tbe^ofamtai^r  mosdea; 
and  epaanu  of  the  cesopbagns  and  of  the  neck  of  the  bladder  wamj  be 
lagaided  aa  manifailationB  of  this  aama  tandenej  to  eoaftiaelaieL 

Cdninctere  ia  doaelgr  xdated  to  anawthfttia  and  parema*  whicb 
amy  piaoede  tbe  eontraHiiTe  and  temain  after  it  hjksdisappeaiiBd.  So 
bjo^  la  the  diniinBtian  in  aenaibifi^  and  mcitiUtT  has  not  ^aappeared, 
eo  loQg  baa  the  lendsner  to  eontaebipe  not  dm^iiieared;  tbia  leu- 
Abdcj  petBialay  alfoagb  nndergobig  rmriatioos  in  intenaityt  sad  tbia 
eK^aina  tbe  betfomiej  of  a  retnm  in  tbe  eootiactiiies. 

Cdntnetniee,  esperially  recent  otm^^  are  often  happQy  jalhwawieil 
bj  maeaage  or  modexate  aompression,  at  by  tbe  application  of  the 
magwH^  wbidi  may  csanae  them  U>  disappear  rapidly.  Conliaetarea 
of  loQg  ataading  are  very  obstinate  and  may  leeifll  treatment  for  yeara^ 
benee  tbe  wiadom  of  Charoot'a  adriee  not  to  let  oonincteres  drag 
aloQg.  We  must  not  nc^ert  thoae  vbidi  baf«  appeared  after  bya> 
leiical  attaeks  any  more  than  tboae  iriiicb  bare  been  proraked  by 
other  eaoBce. 

The  eye  m  tbe  €j^^s^n  in  which  are  liest  ahowB  the  reUtiocm  vfaicb 
eiiat  between  the  trooblas  of  i^mibility  and  those  of  motility.  We 
baire  seen  that  the  eenaibility  of  the  eye  in  all  its  forms  is  affeefted  in 
hyaleria,  as  is  abo  tbe  sensibility  of  the  teguments  oi  this  organ. 
The  aematioo  of  moTement  is  also  affected;  Borel**  baa  abown  thali 
if  we  try  to  make  tbe  eye  of  an  hysterical  subject  follow  the  morements 
of  tbe  Bxi»  of  a  cylinder^  the  patient  han  no  idea  of  the  direction  m 
wbidi  bis  eye  looks;  the  loss  of  the  moscolAr  sense  may  then  he  as 
complete  for  the  mn^Ies  of  tbe  eyee  as  for  those  of  the  extremities. 
This  loas  cannot  be  without  inftoenoe  upon  the  fonctiona  of  tbe  ciliary 
muscle.  Aooording  to  P^rinaud,  Brueke^s  muade  (flm  tongitniKnal 
portion  of  the  ciliary)  is  the  one  most  frequently  affected  In  hysteria* 
its  contractuie  is  always  found  when  that  of  tbe  orbicularis  exists,  but 
it  may  also  occur  alone.    The  contracture  of  tbe  muaeleo  of  aooom- 
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iniHlHtion  produces  a  sort  of  mvo]iia  wliicL  is  marked  by  the  t-ireiim- 
stance  that,  liecause  of  tbe  li3Lit\  of  attitude,  the  eye  eau  see  objects 
clearly  at  one  distance  only.  This  coutracture  plays  an  iju|M>rtaut 
rule  in  the  production  of  moii(K*ular  polyopia,  uf  microimiji,  and  of 
niacrtjpsia;  it  is  seen  esj*ecially  in  hysterical  subjects  who  are  predis- 
posetl  to  contractures  of  other  niuscles  nf  the  iMuly  ;  Imt  it  alno  may 
present  itself  as  the  predominating  if  not  the  only  contracture.  It  is 
this  contracture  wliich  plays  the  principal  inile  in  the  myopia  of  ner- 
vous children,  and  in  tbe  troubles  i>f  accommodatiou  assoc*iated  with 
certain  diseases  and  with  traumatism. 

Among  the  contraetiu-es  of  the  extriusic  muscles  of  the  eye  blcphanf* 
HiHwm  is  iM^rhaps  the  most  fre<pient.  Tins  may  l>e  jirovoked  by  a 
slight  irritation  of  tlie  conjunctiva,  such  iis  that  resulting  fi^om  the 
presence  of  a  foreign  bcxly,  a  mikl  inDammation,  etc. ;  and  like  all  tin* 
other  spasms,  it  may  foll<iw  a  convulsive  attack.  It  may  also  come 
on  appai-ently  si>ontaneously.  Pressure  on  certain  piiiuts,  perhaps 
at  a  distance^  may  increase  or  arrest  it.  Ble[)harospiism  may  be 
present  under  a  clonic  or  a  tonic  form,  or  as  a  pseudopai-ul >  tic  |>tosis 
(Parinaud).  The  clonic  form  is  the  m<3st  common;  it  is  shown  by  a 
continual  winking  which  is  usually  bilateral ;  it  may  occur  in  attacks 
or  l»e  a  |>ermanent  condition;  it  may  constitute  the  chief  element  of 
tlie  morbid  condition  or  it  may  coincide  with  other  tr<»ubles.  We 
sometimes  see  it  during  the  attacks  of  slee])iug,  and  aci*ording  to 
Gilles  de  la  Tourette  it  is  a  tUstinctive  characteristic  of  these  attacks 
and  of  hypnotic  lethargy. 

Tonic  blepharospasm  may  be  |minful  or  not.  AVTjen  painful  it  is 
usually  bilateral,  alth<*ugh  more  marke<l  on  one  side;  it  is  often  ac* 
companied  by  j>hotophobia  and  lacrymatiim;  it  is  often  very  ditlicult 
to  overcome  and  the  more  so  as  it  of  ten  coincides  with  hyi»en©«thesia 
of  the  j»eri orbital  region  and  the  eyelids.  PainWs  blejdiarospasm  is 
fre^piently  unilatHral ;  the  forced  chising  of  the  e\eli<ls  is  less  ener- 
getic and  is  not  accomi>anied  by  either  lacrymation  or  photopholiia, 
Tliese  two  forms  of  tonic  blepliarfjspiism  differ  rather  in  intensity  than 
in  character. 

Blepliaros[)asm  is  usually  a<»companii*<l  h\  a  depression  of  the 
ejjrebrow  on  the  same  side.  This  characteristic  is  wanting  in  psendf>- 
paralytic  pt(»sis  of  Parinaud.  which  consists  in  a  simj^le  falling  of  the 
upi)er  lid  without  any  sign  of  a  forced  contra<*tion.  This  ^itosis  has 
really  nothing  to  do  with  Hi>asm  and  Mongs  rather  to  the  ])to8is  of 
the  noctunial  paralysis  of  Weir  Mitchell,  in  which  it  is  necessary  t<i 
throw  the  head  backwards  in  order  to  be  able  to  see  through  the  pal- 
pebral slit.  This  [jtosiH  r»ften  crvinciiles  with  other  parpses  of  the 
same  side.     Finally  we  may  note  the  fact  that  it  is  not  always  easy  to 
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lUsliiiguiBh  between  the  effectn  of  cuutractuie  of  the  orbicularis  i 

and  thone  of  imralynis  of  the  levHtor  pjil|>ebrie, 

Wliou  the  blepharoftpasm  in  very  marked  it  in  often  accompauied 
by  simsmH  of  the  iiint<jr  niiisrlen  of  the  eye,  and  diplopia  may  result 
from  it.  It  in  alno  accompauied  l>y  Hpusory  troublea  of  the  eye,  in- 
cluding all  forms  of  viKual  anaesthesia,  and  eIhu  by  ilisturl nances  of 
cutaneous  8ensibility  lujder  the  ff>rm  of  s^'stemntic  ameHthetic  and 
dymesthetic  zoneH.  In  *piite  a  mtmlK^r  of  fases  tlm  blnpharoRpasuj 
iliHajipearH  umler  tho  inHuonce  of  a  m(»ro  or  hiss  tbrect  pHyehical  treat- 
ment;  ami  aw  a  rule  alno  it  is  t*j  the  general  condition  that  we  tnosl 
address  our  therapeutic  mo*i.sures  rathf?^r  than  to  the  local  trouble* 

We  havo  seen  that  the  blepharoBpsism  in  s*»motimes  associated 
with  spasms  nf  the  motor  muscles  of  the  eye,  but  the  latter  may  also, 
though  rarely ,  bo  alone  afiW-ted.  HyMterical  stralusnius  has  long  l>eeu 
recognized,  but  it  is  *jnly  of  hite  that  it  has  l>een  oliaened  as  a  regu- 
lar 8ymt)toin.  It  usually  oecun*  in  tlie  form  of  convergent  strabis- 
mus, althougli  all  the  muHcles  afiiiear  tc»  be  affected,  We  may  also 
nliserve  spasm  nf  the  associatetl  muscles,  aiiil  a  spasuiotlic  conjugaio 
deviation  has  lieen  noted. 

It  is  not  always  easy  to  distinguish  rjcular  iKiralyses  from  H[>asms, 
and  indeed  paralysis  uf  the  upper  lid  may  exist  at  the  same  time  with 
facial  paralysis  in  hysterical  hemiplegia.  Hy^t^erical  ptosis  as  au 
isolated  symptom  hiis  l:>een  seen  but  rarely,  and  it8  existence  is 
doubtfub  A  i>aralytic  conjugate  deviation  has,  however.  Ijeeu  ob- 
serveiL  In  a  case  repoi-ted  by  Pariuaud  there  was  coiucidently  with 
a  paralytic  ptosis  a  paralysis  of  accrjmmtKhitiou  with  excessive  dila- 
tation f  jf  the  imjiil  and  a  jiai'tial  |»aralysis  of  tlie  internal  and  inferior 
I'ecti ;  but  the  paralysis  of  the  motor  oculi  muscle  would  api>ear  to  lie 
very  rare  in  hyst*M*ia.  Mytlriasis  au*l  myosis  seldrmi  cwcur  indepen- 
dent of  other  sympttuus,  but  Oiraud'Toulou  has  repoi*ted  a  case  of 
spasmmlic  mydriasis.  Paralysis  aud  spasm  of  the  sixth  i>air  woiJd 
appear  U:t  be  exceetliugly  rare  (Bore!)*  The  same  is  true  of  total  par- 
alysis, of  ophthalmojilegia  characterijsed  by  complete  immobility  of 
the  eye.  In  a  ease  reported  by  Bristowe  there  was  double  ptosis  with 
almost  complete  immobility  of  the  eyeballs,  without  mydriiisis.  This 
al>sence  of  mydriasis  is  the  rule  in  hyftteri<*al  oplithalmopIegia»  which 
furthermore  remains  external  and  is  never  internal  or  total 
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Paralysis  and  contrat^jture  are,  however,  not  the  only  troubles  of 
motility  oliserved  in  hysteria.  Ch,  Lepois  recognized  tremor  as  ft 
precursor  of  paralysis ;  and  the  histtuy  of  miraculous  cures  comprisefi 
some  cases  of  tremor  which  he  regarded  as  really  minute  eonvnlsioua. 
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But  even  if  we  admit  tliat  there  are  attacks  of  tremor  wliicli  may  Im» 
regartled,  like  the  attacks  f»f  eoutnictiire,  aa  paroxvHms,  neve rtliel ens 
we  hold  that  tremor  iii}itiife«trt  itself  more  freciuently  an  a  permanent 
ayinptom ;  it  wtmld  appear  tn  \ye  aHHfwiated  with  a  de}treHRed  condition 
of  motor  energy . 

H.vsterifal  tremor  may  \\p  limited  to  4juh  nide  of  tlie  hotly,  present 
it8elf  in  a  paraplegic  fc>rm,  ur  be  generalized*  Its  eharai^teristicB  are 
rather  varied  (Charcot.  PitreM,  Rendu,  Dntil)*  It  iH  rather  infre- 
rjuent  as  compared  with  other  motor  troubles,  and  in,  according  to 
Clmrcot,  rather  more  commcvn  in  men  than  in  women ;  it  may  also  be 
oljHen'ed  in  children.  Ah  a  rule,  it  appeai-n  Hiiddeuly  as  a  result  of 
Home  physical  or  moral  Hhm'k,  bnt  ntill  more  fretpiently  (Dutil)  it 
foHows  a  cimndHive  atta<L*k,  The  tremor,  Mke  the  paraliRiB  or  con- 
tnw;*tiire,  is  Hul>ject  to  |)eri<HlH  of  exaggeratir>n  and  remisBioB.  Its 
duration  varies  greatlv ;  it  may  persist  for  months  withtnit  intermis- 
sion, or  its  course  may  lie  very  e[>hemeral.  It  is  no  less  variable  as 
regards  intensity;  sometimes  hardly  appreciable,  it  may  in  other 
Cfkil«^  be  of  sufficient  intensity  to  impede  the  various  functions.  The 
rapitlity  of  the  oscillations  also  varies  considerably  ;  sometimes  they 
are  remarkably  slow,  at  otli^r  times  very  ra|>id.  Occasionally  the 
tremor  mauifesta  itself  only  upon  the  inception  of  vcjluntary  move- 
tnents*  Most  ccmimonly  it  persistH  (hiring  reywjse,  but  is  more  or  less 
increased  in  fre«iuency  and  amplitude  In  active  movements  and  by 
various  external  conditions.  The  ti*t*mor  not  only  vaiies  in  different 
individuals,  but  may  also  l)e  varialile  in  the  same  individual;  it  ia 
what  Dutil  calls  a  iM>lyniorphous  tremor.  The  slo\^  non-intentional 
tremor,  with  four  or  five  oscillations  i»er  second,  resenjbles  the  tremor 
of  pftralysis  agitans  iOpi»enheim,  Ewart)  or  senile  tremor;  the  ra]iid 
non*intentional  form  recalls  the  tremor  of  exophtlialmic  goitre,  of  ab 
cohoUsm,  or  of  general  pandysis.  Intentional  tremor  mimics  that  of 
multiple  sclerosis  and  mercurial  tremor,  which  latter  LetulJe  regards 
as  being  often  of  an  hysterical  nature. 

Vibratory  tremor  (Pitres)  with  nxjud  oscillations,  eight  or  nine 
|ier  second,  is  often  a  markedly  convulsive  and  eiihemeral  f ihenomenon, 
but  it  may  l>ecome  a  chronic  condition.  The  patient  is  agitated  by  a 
[lerpetnat  tremulation ;  the  nuiscles  of  the  extremities  and  of  the  trunk 
are  animated  with  fibrillary  contractions;  the  face  and  the  tongue  may 
imrticipate  in  the  tremor  when  it  is  very  intense,  and  tlie  fingers  are 
subject  to  sudden  twitchings.  This  tremor  ceases  only  during  sleep. 
The  disturkvnces  of  enunciation,  the  troublesome  movements  of  the 
lips,  and  the  tremliling  of  the  hands  recall  the  features  of  general  par- 
alyj^is.  Wien  the  tremor  is  very  pronounced  in  the  lower  extremities 
it  may  simulate  epile]itoid  trepidation,  especially  when  the  reflexes 
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are  exaggerated.  Following  attacks  this  tremor  may  become  exag- 
gerated and  may  be  accompanied  by  a  loss  of  power  in  tlie  lower  ex- 
tremities (Dutil).  This  weakness  of  the  lower  limbs  may  be  seen  in 
Graves'  disease  (Charcot),  in  the  lumbar  crises  of  locomotor  ataxia 
(Pitres),  and  in  general  paralysis  (Fere) ;  such  association  may  add 
to  the  difBculty  of  diagnosis,  but  it  shows  very  clearly  the  jMiralytic 
nature  of  the  tremor. 

The  most  frequent  tremors  are  those  of  moderate  rhythm  (Dutil), 
intermediate,  as  regards  the  number  of  oscillations,  between  tlie  vibra- 
tory and  the  slow  tremors.  They  vary  in  their  extent  and  in  the  modi- 
fications which  they  undergo  during  repose.  We  may  distinguish 
among  them  an  intentional  remittent  tyjye  (Rendu,  Pitres),  resembling 
mercurial  tremor  and  that  of  multiple  sclerosis ;  with  this  difference, 
however,  that  instead  of  becoming  manifest  only  upon  the  inception 
of  voluntjiry  movements  it  is  permanent,  but  is  exaggerated  in  inten- 
sity when  the  i)atient  attemi)ts  to  execute  any  movement  whatever. 
It  is  a  tremor  generalized  throughout  the  extremities,  the  tnu)k,  and 
the  head,  even  the  tongue.  The  fingers,  however,  are  as  a  rule  affected 
only  by  transmitted  movements  and  have  no  tremor  in  themselves; 
tlie  other  segments  of  the  limbs  are  agitated  by  alternating  move- 
ments of  flexion  and  extension,  which  become  exaggerated  when  the 
patient  begins  to  walk  or  to  execute  any  voluntary  movement  what- 
ever. Hysterical  intentional  tremor  has  such  a  close  analogy  with 
mercurial  tremor  that  LetuUe  was  forced  to  the  belief  that  mercurial 
I)oisouing  would  i^rovoke  tremor  only  in  a  i)redispo8ed  indi\i[dual. 

Intentional  ti'emor  may  be  manifested  chiefly  on  one  side  only, 
or  it  may  be  strictly  hemiplegic;  sometimes,  however,  it  assumes  the 
])arapleKic  form.  When  it  is  confined  to  the  lower  extremities  it  sim- 
ulates the  trepidaticm  of  spasmodic  paraplegia ;  but  the  patellar  ten- 
don reflex  is  not  ex<aggerated,  and  sometimes  it  is  even  weakened,  and 
a  sudden  forced  flexion  of  the  foot  will  arrest  the  tremor  instead  of 
reinforcing  it,  as  in  spasmodic  imrai)legia  (Dutil). 

Alongside  of  this  remittent  intentional  tremor  there  is  a  pure  in- 
tentional tremor,  of  the  same  moderate  rhythm,  which  is  manifested 
only  on  the  occasion  of  volunbiry  movement  (Pitres) ,  and  whicli  re- 
sembles very  completely  the  trembling  of  multiple  sclerosis.  The 
speech,  instead  of  being  scanning,  has  the  characteis  of  hysterical 
stiimmering.  But  the  study  of  the  associated  symptoms  should  he 
made  with  care,  for  hysteria  may  simulate  many  symptoms  of  sclerose 
en  placpies,  and  besides  the  two  affections  may  coexist.  The  varia- 
bility of  the  hysteric^al  symptoms  may  be  of  great  assistance  in  the 
diagnosis,  but  the  existence  of  this  affection  has  passed  unrecognized, 
under  such  circumstances,  by  some  of  the  best-qualified  clinicians 
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fWestphal,  Langer,  Francotte).  Buzzard  doeH  not  admit  the  exis- 
temie  of  intentioual  tremor  in  liy.steriu,  but  thiyks  tliat  the  opiH>site 
is  the  fact,  and  that  eaaes  of  multii)le  ttclerosis  have  often  been  mia- 
taken  for  h^dteria.  The  influence  of  physical  and  ^^thesiogenic 
agents  may  furnish  us  with  information  of  gre^t  value  in  the  diagnofiia 
of  hysteria.  Tlie  attacks  of  tremor  which  I  have  studied  in  epilejjsy 
may,  in  tlie  absence  of  other  diagnostic  fticta,  lead  to  oonfm*iou. 

Hy8tt*rieal  patients  have  also  occasionally  other  forms  of  t^'itt*hiug 
resemliling  those  seen  in  epilepsy;  among  them  especially  nystiig- 
muB,  an  afl'ection  which  is  common  to  the  two  conditions. 

tOrfural  Nutrition, 
It  has  been  remarked  that  very  many  hysterical  patients  have  a 
jKXir  appetite  and  sleep  badly*  but  are»  nevertheless,  quite  active  ami 
tl(»  not  emaciate.  It  might  be  premised  that  the  functions  of  diges- 
tion, secretion,  circulation,  and  respiration  would  not  be  performed 
as  in  normal  ctmdition.  Certain  cases  of  hysterical  anuria  in  which 
urea  has  l>een  found  in  the  vomited  matters  are  instances  in  point* 
Empereur,''  in  a  study  of  hysterical  subjects  suffering  from  digestive 
troubles,  conclades  from  an  examination  of  tlie  excreta  that,  in  gen- 
eral, in  hysteria  the  nutiitive  processes  are  retardetl  and  that  assimi- 
lation does  not  occur  because  disassimilation  does  not  take  place. 
I  He  admits,  however,  that  in  certain  hysterics  who  present  no  morbid 
symptoms  nor  pei-manent  stigmati  there  ai^  nt»  tlisordei's  of  nutrition. 
Gilles  de  la  Tourette  and  Cathelineau  conclude  as  the  result  of  their 
examination  of  the  urine  that  in  hysterical  subjects,  apart  from  path- 
ological manifestations  of  the  neuroses  other  than  the  permanent 
stigmata,  nutrition  is  effected  normally,  the  volume  of  the  urine  and 
the  amount  of  urimiry  excreta  in  proportion  to  the  weight  of  the  in- 
divitlual  Inring  exactlv  the  same  as  in  healthy  individuals," 
B  According  to  Britpiet,  of  all  the  older  writers  who  studied  the  con- 
dition of  the  blo(xl  in  hysterical  subjects  Ettmnller  is  the  only  one  who 
held  that  it  wjis  thick,  all  the  others  stating  that  there  is  a  diminution 
itt  the  solid  elementii*  Quinquaud  concluded  as  a  result  of  his  invest!- 

■  gations  that  there  wei"e  no  ch*inges  in  the  blood  in  hysteria  except  in 
those  who  were  chlorotic.*'  Gilles  de  la  Tourette  and  Cathelineau  ** 
fcmnd  that  cutaneous  incision  in  a  hysterical  subject  would  give  issue 
to  an  amount  of  blood  one-tliird  less  than  a  similar  incision  would 
give  issue  to  in  a  healthy  subject,  and  that  a[iart  from  amemia  and 
chlorosis  the  quantity  of  heeraoglobin,  of  urea,  and  of  glucose  is 
normal. 

H^nocciue  h*is  devised  a  procedure  for  studying  the  time  necessary 
:  for  the  reduction  of  oxy  haemoglobin  in  the  tissues.    I  have  obeerved 
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tlint  iu  UystericHl  subjects  the  time  of  reduetioD  ia  longer  od  the  an- 
lestbetic  side.  Tliis  reduction  time  undergoes  important  van&ttons 
under  the  influence  of  peripheral  stimulations  or  of  emotioiiB.  The 
researches  whicli  I  have  made  also  reveal  a  small  amount  of  oxyhe- 
moglobin in  the  blootl.  This  is  a  condition  which  is  common  to  most 
nearoees/' 

Menial  Statoi. 

An  error  which  has  long  offered  an  impediment  to  a  comprahen- 
siou  of  the  mental  state  of  hysterical  subjects  lies  in  the  lielief  that 
stmulatiun  and  deceit  fill  all  their  jisychical  life.  Charcot,  Pitre», 
and  (lilies  de  la  Tourette  have  justly  combated  this  opinion.  In 
reiality  hysterical  subjec*ts  express  &dse  judgments  beeauae  tiiev  per* 
oeive  incorrectly  and  conse<|uently  reason  wn>ngly.  A  study  of  tha 
genend  and  si^eciid  sensibility  in  theae  fiatients  explains  well  the 
genesis  of  their  errors.  In  fact,  it  is  the  man  who  is  the  meaaure  of 
all*  and  hysteria  is  a  measure  which  is  not  only  false  but  efieeatialljr 
Tariable  and  under  the  influence  of  surrounding  conditions  hMjA  erem 
d  conditions  created  hy  the  sensations.  The  ilisorders  of  sensibility 
are  ([uite  ca^table  of  giving  rise  to  errors  of  judgment  concerning  tiie 
aotual  surroundings.  But  it  is  not  only  false  iieroeptions  during  Uie 
waking  hoars  which  disturb  the  ideation ;  the  recollection  and  the  aa* 
flociations  of  <]reams  may  still  further  cont[dii*ate  the  situation.  The 
sleeps  often  insuflicieut,  of  hysterical  subject'^,  is  ordinarily  troubled 
by  dieams  ol  a  nature  to  provoke  sadness  or  fright.  Now  it  often 
happens  that  theiie  dreams  remain  in  the  memory  during  the  wakii^ 
hours  and  flx  ifaeoiaeheB  in  the  imagination  wiih  sncb  an  inteoaity 
titat  the  patient  is  inc*afMible  of  distinguishing  the  reality.  Further* 
Oftoie  we  know  that  the^  repreaenlatiQiis  cannot  exist  without  the  coiii- 
eideooefif  eomatic  c«>nditions  which  necesBarily  aicccimpaBy  tlie  aetoal 
nenaation;  that  is  to  aay^  that  coneepanding  to  these  Tery  iolBiifie 
repreeeotatioQa  tbere  are  i^aracterislic  smmatic  sitatoa  vhk^h  may  con- 
sist in  auestliesiiB^  dymwithpaimi,  paralysea,  cattamelmte^  or  dimir* 
devaof  niatrttion  of  the  most  varies!  kind.  Such  is  the  palkegeiMais  at 
the  sitg|$estiTe  pheQiMBeoa  which  may  arise  either  from  external 
stimuli  or  from  dreaimi  or  waking  delasicMW^  Tltere  is  no  qneslioii 
that  the  role  at  the  tnaginataoii  is  coosidimhle  in  the  |iethi>yiitWiM  of 
trumalk  hysteria :  but  lo  bold  thai  the  imagination  is  the  only  aetiv^ 
fiiefar  is  to  exeeed  the  limits  of  pmhability,  for  we  canoot  hold  that 
aboek  itself  is  powerless  lo  ilo  what  mmx  be  done  by  the  oMfS  lefve- 
ssniatioii  ol  shock.  In  nany  esanes  the  imaginatioii  merely  screo* 
tastes  tiie  eferto  of  the  sbork.  it  enofiletes  then.  I  do  not  isean  by 
I  this  to  deny  the  effects  of  iiosfiiiHlion,  for  I  have  myself  seen  a  pans- 
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plp^a  conftBcutivft  in  a  drwim,  uutl  we  are  often  able  in  ol>B#»rve  the 
influence  of  a  dream  upon  delirium  in  ea^e^  of  hynteria. 

What  i8  done  by  the  dii^arn  may  lie  reprcHluced  hy  the  post* 
paroxysmal  delirium,  by  an  external  irritation,  or  eTen  by  a  simple 
Bu^estiou.  DreamH,  psjierially  erotir  dream8»  which  may  1^  iw- 
companied  by  phyHical  i>heuamena,  play  an  im^mi'tant  rule  in  the 
falae  aecoBation^  brun^ht  by  hvHterical  patieuts.  Hyeterical  subjects 
have,  aa  a  nile,  an  extraordiniu-y  credulit> ,  which  accortls  well  witli 
their  loss  of  sensibility  ami  the  weakening:  of  their  powers  of  disceru- 
ineot;  they  can  with  difficulty  establish  the  difference  l>etween  aetuid 
semmtionSf  tlie  represeatAtionH  of  a  dream,  and  the  su^eations  to 
which  they  ha%e  become  subjected/'" 

Tlie  reflex  irritability  of  hysterical  subjects  increases  in  propor- 
tion as  the  power  of  control,  the  will,  diminishes;  they  are  subject  to 
irresistible  impulses  which  have  the  i»eculiarity  of  l>eiDg  easily  ex* 
bausted*  It  is  this  which  has  led  observers  t«>  attrilmte  the  fpuility 
of  Himtilatiou  t^i  many  of  tlieir  m^ts,  for  example,  to  the  attempts  at 
suicide  which,  however,  succeed  occasionally.  I  have  seen  an  hys- 
terical woman  thmw  herself  from  the  window^  of  the  third  floor  of  the 
S«dpetriere,  breaking  iHith  thi|^hs;  the  motive  for  the  a<*t  was  very 
slight,  but  the  woman  could  have  had  no  illusion  ccmceniing  the  con- 
sequences of  her  act» 

Alth*»agh  it  is  true  that  the  false  assertions  of  hysterical  subjects 
do  not  alwa\  s  constitute  actual  lies,  l>ut  rather  are  tlie  result  of  the 
imiierfection  of  their  sensations  and  of  the  deductions  which  they 
draw  from  them,  nevertheless  they  do  sometimes  lie  roundly.  Under 
the  influence  of  the  disease  images  become  more  intense  to  them  and 
those  created  by  autosuggestion  present  themselves  to  their  minds  im 
rerdities;  it  is  only  when  a  f»erio«l  of  calm  has  returned  that  they  can 
see  that  there  is  nothing  true  in  what  they  have  just  before  impei-turl*- 
ably  nminbuned.  Painful  hysteria  often  gives  rise  to  manifestations 
suggesting  simulation:  but  commonly  enough  we  can  recognize  phys- 
ical ]djenouiena  (>f  such  a  natnit*  as  to  j>nt  nw  on  mir  uunnl  against 
an  arbitrary  Rc»e[)ticism» 

It  is  the  weakening  of  the  nervous  functions  v\hich  causes  the 
troubles  of  motility  and  of  sensation  in  hysterical  sul>jects;  it  is  their 
irritability  which  renders  them  iusupjKirtable  and  serves  aa  a  base  for 
their  impulses,  and  their  suggestibility  which  gives  them  the  api>ear- 
ftDi^  of  professional  liars ;  it  is  also  this  wetness  which  gives  to  their 
character  its  general  tone  of  sadness.  Tins  sachaess,  which  is  more 
marked  in  men,  a  great  numlier  of  whom  have  miide  or  premeditated 
attemf)ts  at  suicide,  is  increased  under  the  influence  of  all  the  physical 
and  moral  conditions  which  are  capable  of  causing  a  dejiression  of  the 
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nervoiis  f uuctdons*  Mental  *ictioii  in  a  function  of  connection ;  it  would 
appear  tliat  in  hysterical  subjects  the  connections  of  the  neurons  are 
relaxed . 

liencfion  Time. — The  disorders  of  sensation  and  of  movement  so 
fre<iuent  in  hysterical  snbjecta  are  uf  a  nature  to  lead  to  the  ajssnmj*- 
tiun  that  there  are  also  imi)ortnnt  motliticatiomi  in  the  reactitm  time. 
Hi>wever,  this  fact  had  u<jt  been  definitely  established  at  the  time 
when  I  iM^gaii  the  stmly  of  tliesid>ject  some  years  ago.  The  duration 
<if  HUiii^le  n^tietiou  time  in  liysterical  subject**  is  usually  iiicrease<l  in 
[)roporti*jn  to  the  diminution  of  general  and  special  sensation;  it 
varies  for  each  sense.  The  reacti*m  to  cutaneous  stimuli  nuiy  \ye  more 
or  less  retarded  according  to  the  region  of  the  body.  The  duration 
of  the  reaction  time  is  shorter  when  the  stimulus  and  the  reaction  are 
on  the  less  anjesthptic  side;  it  is  im-reased  when  the  stimulus  only  is 
made  on  the  mf>re  amesthetic  side  or  when  the  reju'thm  occurs  on  this 
side;  it  is  increjised  also  when  the  stimulus  and  the  reaction  are  both 
limited  to  the  more  anjesthi'tic  side;  tliat  is  to  sa^  ,  the  centrii>efcal 
and  centrifugal  transmissions  are  more  retarded  mi  the  more  anasfi- 
thetio  side.  In  hysterical  subjects  the  effect  t»f  fatigue  upon  tlie  re- 
action time  is  much  more  marked  than  in  normal  individuals;  the 
time  varies  also  v*?ry  cimsideiably  under  the  inflmmce  of  sensory* 
stimuli  or  emotions.  In  hysterical  subjects  the  ru^sociation  time  in 
retarded,  as  I  have  rn^ted,  very  considerably,  and  this  retardation 
varies  uuder  the  same  conditions  and  in  the  same  sense,  but  not  in 
the  same  pTOportiou  as  the  energy  of  voluntary  moveraenta,  sensationa 
under  rdl  its  forms,  and  tht^  reaction  time.  Exnrcise,  fatigue*  phyai- 
ral  exi-itation,  and  emotions  have  a  marked  influence  Ujmn  all  forms 
of  acti\ity  in  hysterical  subjects. 

Pakoxysmal  Phenomena. 

The  greater  numl)er  of  the  i^ersisting  or  i>ernmnent  phenomena 
whicli  we  have  just  piissed  in  review  may  remain  un|ierceived;  those 
wlach  remain  to  l)e  studied  are  very  evident;  these  are  the  hysterical 
symptoms  which  manifest  themselves  under  tiie  form  of  i>aroxy8ms. 
But  these  jiaroxysmn  must  not  l>e  understotxl  aa  necessarily  rajiid 
nianifest*itionH,  for  they  are  on  thn  <'imtrary  often  c|uite  jirohmged. 
Their  common  characteristic  is  that  they  ma^'  arise  suddenly  and 
disa|>pear  in  tlie  same  way,  whether  their  duration  haB  been  a  few 
minuter  t>r  several  vears. 
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Convtilmvc  Aikicks. 

The  most  common  of  these  hysterical  symptoms  are  of  the  convul- 
sive order.     Hysterical  convulsions  may  occur  at  all  ages;  they  are 
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obai^rved  in  DBarly  three^foui-tlijs  of  the  female  patieutB  (Briquet),  but 
in  the  case  of  men  these  proportions  are  reversed  (Piti'es),  Althouj^lj 
the  convulsive  symptoms  are  much  more  rare  in  patients  of  the  male 
Hex,  they  are  nevertheless  often  mucli  more  grave  in  them.  In  ehil* 
dren  the  convulsive  attacks  are  ordinaril>  almrtive,  but  they  become 
more  com]*k>tc  as  a^e  advances.  Th:  convulsive  rages  of  children 
have  1k*ou  uttril>nttul  to  hysteria  (Chanmicr),  but  they  are  at  least  as 
commonly  preludes  of  epilepsy  and  we  are  the  less  able  to  make  a 
diflVrentiid  dirignoHiH  fur  the  reakstm  that  hysterical  stigmata  are,  as 
a  nih\  WHiitiiig  in  childhi-xnl.  The  tendency  to  convulsive  attacks 
grows  less  after  the  age  of  forty  yeai*s,  lait  although  the  attacks  then 
l>ecx>me  more  rare,  we  cannot  say  that  they  ai*e  absr»lutel^\  wanting  in 
(*U1  age; '    they  may  lje  observed  in  the  aged  of  both  sexes. 

It  is  somewhat  difficult  to  cW'ide  whether  these  att^uks  may  con- 
stitute  the  iii*st  manifestation  of  hysteria,  for  there  is  alwavs  doubt 
C4>yceriuug  the  preexistence  of  stigniata.  When  the  attack  is  the  tirst 
m]itom  oliserved  it  is  usually  manifested  aa  the  result  of  some  mom) 
T  physical  shfx-k;  sometimes  this  sh(x*k  may  l)e  caused  by  a  dream/ 
Acute  intoxications,  e8i>ecia]ly  acute  ak*oholisai,  may  play  the  same 
role;  and  the  inducetl  sleep  of  ether,  chloroform,  or  hypuotism  may 
have  the  same  effect. 

In  hysterical  subjects  alreiuly  showing  stigmata,  the  tirst  attack 
may  l>e  provoked  by  the  most  ti  ivial  causes ;  nevertheless  it  often  ai>- 
l»ears  uDtler  circumstances  of  a  general  weakening,  as  In  acute  disease, 
fjdigue,  or  worry.  Whatever  may  lie  the  couditi*>ns  under  which  the 
tii'st  attiw'k  is  prrHluced  when  once  the  system  is  jirimed,  the  explo- 
sion ma\  take  phwe  under  the  influence  fif  the  slightest  cause;  hence 
the  rule  t<>  pre^cril>f?  quiet  and  isolation.  Those  patients  who  have 
attacks  less  frecjuently  often  have  them  more  severely,  as  we  see  in 
the  cAse  of  men,  yet  this  is  nut  a  gem^riU  rule.  That  which  is  more 
constant  is  that  in  the  same  sul>jec*t  the  attacks  are  stereotyi)eil,  pi'*^ 
seating  themselves  alwavs  under  the  same  form.  The  attacks  of 
hystericid  convulsions  are  almost  always  diurnal;  even  wlien  they  are 
jjrovoked  by  a  dream  the  discharge  generally  takes  plat^  in  the  morn- 
ing. Sfimetimes  the  attacks  recur  constantly  at  the  same  hour,  espe- 
cially when  we  have  to  d<i  with  collective  miuiifest^itions  or  those 
which  take  [dace  under  the  influence  of  some  external  circumstance 
that  is  i-eguhu'ly  rei^eatetl.  Tlje  menstrual  epoch  is  favorable  to  the 
[>r<Kluction  of  attm'ks,  chiefly,  however,  when  the  uterine  functions 
are  disordered. 

^B  Pt*odromeii. — The  con\^lsion  may  have  a  sndden  apojilet*tiform  on- 

^^       fMst  with  loss  of  consciousness,  but  more  commonly  it  is  preceded  by 
^^       premonitory  trouble  often  constituting  a  true  aura  and  repeattnl.  m  a 
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rule,  iu  the  same  subject  with  *i  rHUiarkable  uniformity.  The  premou- 
it<-)ry  signs  of  an  attack  are  nieiliate  or  iniiucdiHtt!,  they  iucLieate  a 
danger  which  is  mare  ur  less  distant  or  one  which  is  urgent.  The 
fii'st  are  oiodifiratinns  of  character,  the  patients  tecoming  irritable, 
presenting  ait^'miitions  of  excite inei it  and  dejiresHifin,  approa^-hing, 
e6[jeeiatly  in  man,  to  a  condition  of  ap»itlu4ic  nifiroseness.  This 
state,  which  is  often  aecompame<l  by  pervemions  of  taste  and  of  ap- 
petite, may  hist  for  a  few^  houi-H  or  several  days,  and  while  it  lasts 
sleep  is  generally  disturlwd  and  tli*eanis  are  troublesome.  During 
this  i)eriotl  the  patient*?  may  in  a  certain  measum  stmggle  against  the 
attiicks  antl  retard  its  a]>]»*'araiice.  Just  as  in  epilejjsy,  moreover, 
this  prodromic  period  may  stop  short  and  tlie  attack  does  not  then 
appear.  There  is  banlly  any  o]iiJoi'tunity  for  a  struggle  on  the  pai't 
of  a  patient  against  the  immedijite  premonitory  phenomena;  his  ^ill 
is  iKiwerless  and  resistance,  moreover,  is  distressing;  the  pmtieot 
prefers  to  have  a  coD^iilsion  rather  than  to  fight  against  it,  and  he 
looks  for  tlie  most  convenient  and  least  dangerous  place  in  w^hich  to 
have  it* 

The  most  frecpient  of  the  immetliate  premonitory  phenomena  ia 
vvithcmt  question  an  exaggeration  of  the  ovarian  or  testicular  pain; 
lait  in  general  all  the  dysa*sthetic  or  hysterogenic  zones  show  an  iu- 
ere*ise  in  their  morbid  sensibility,  T\liatever  may  be  the  location  of 
the  zone  the  sensilnlity  of  which  is  exaggerated,  provided  tliat  it  is 
subeingastric,  a  globus  starts  from  it,  mounting  towards  the  pit  of  the 
fttomach  and  then  to  the  throat.  This  sensation  is  accompanied  by 
a  feeling  of  oppression,  of  constriction  of  the  jdiaryux;  then  jtalsn- 
tions  appear  in  the  templas,  ringing  and  w  histling  in  the  ears,  esjie- 
cially  on  the  side  most  affected  by  the  stigmata,  and  tlie  attack  breaks 
out.  Sensations  of  suffocation  and  of  cniwtriction  of  the  throat  wdiich 
characterize  the  aura  appear  t^i  l>e  accompanied  by  true  spasms  of  the 
muscles;  deglutition  is  often  impossible.  Sometimes  this  senBation 
of  the  hysterical  globus  is  accomi*anied  by  vasomotor  }»ljenomena, 
such  as  redness  of  the  face,  IckviI  auremia  of  the  extremities,  wnth  a 
sensation  of  formication,  and  a  paretic  state. 

For  a  h>ng  time  the  hysterical  convulsive  attack  was  i*t*garded  tm 
an  essentially  variable  trouble  in  some  sort  impassible  to  describe, 
Charcot  has  brought  a  little  order  out  of  this  chaos  l»y  showing  that 
the  various  ydienomena  of  the  hysterical  attack  do  not  defy  classifica- 
tion»  and  that  all  the  varieties  of  convulsions  might  I)e  brought  together 
under  one  tyf>e  of  which  he  has  given  a  claasical  description;  but  the 
subject  haft  also  l)een  profitably  studied  by  several  of  his  pupils, 
Bourneville  and  Regnard,  and  especially  by  Paul  Richer. 

EpUepfoid  *S7ayf.— Whatever  have  been  tlie  prodromes,  the  attack 
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of  hystero-epilepsy  (graude  liyBWrie  uf  Charcot)  commenceB  with  hii 
epileptoid  i>€rifxi.  The  patient  BiJiks  down  or  fiilk  aver,  without 
cryiug  nut»  but  sometimes  making  an  audible  hoarse  noise  in  the 
pharynx,  produced  hy  a  sudden  insiiiration.  The  Ions  of  conseious- 
nesa  is  coiai>lete,  sensation  is  abolished  even  though  it  may  have  lieen 
exaltetTHimiig  ihe  pnxlromic  iK^'lod.  Of  this  phase  tliere  is  no  re- 
collection. The  tunic  convulsiuns  wliich  l>egiu  imnietlintel^  may  l>e 
geneml,  but  they  are  nn>st  marked  usually  on  the  side  on  which  the 
stigmata  have  predijminat4-d.  The  face  is  pale,  the  neck  stiffens, 
the  head  is  thrnwn  liack,  the  threat  l»ocomes  swfillen,  the  shoulders 
are  elevated,  and  thei^e  is  congestion  of  the  head.  The  eyebrows  ai*e 
elevated »  the  eyes  are  convulsed,  kM>kiug  oblit{uely  upwards,  tJie 
mouth  is  t»|>ened,  and  the  tongue  is  oftt*n  pn)jecte<l  forwards  or  later- 
ally ;  the  teeth  are  rarely  closeil,  aud  it  is  altogether  exceptional  for 
the  tongue  to  be  bitten.  The  glottis  closes  after  inspiration  and  the 
eheet  and  alxlomeu  remain  swollen,  the  neck  is  also  tumeiied,  and 
from  time  to  time  there  am  brujsk  i^espii-atory  movements.  The 
swelling  of  the  neck  coincides  with  a  congestion  of  the  surface  aud  a 
turgescence  of  the  sulx-utaneous  veins,  which  may  Ik*  seen  standing 
out  Tinder  the  skin*  All  these  ^dienomeua  are  necessarily  transitory, 
as  are  also  the  respiratory  si)aKms  winch  give  rise  bi  them. 

The  U]>per  extremities  execute  slow^  movements  of  circumduction; 
the  fingers  are  flexed  over  the  thumb,  the  wrists  are  flexed  in  pi'oim- 
tion,  the  arms  are  raised,  and  the  elbows  are  flexed,  bringing  the 
hands  before  thefiice;  thou  the  membei-s  are  extended  again  altmg 
the  Ixnly,  the  fists  being  in  forced  iironation.  The  trunk  l3ec*omes 
twisted,  aud  is  altei-uately  flexed  and  extended.  The  lower  extrerai- 
tiee  also  execute  alternate  movements  of  flexion,  extension,  and  rota* 
tion.  These  movements,  which  are  as  a  rule  ver^'  slow*,  last  but  a 
short  time  and  are  folio weil  In  a  general  tetanic  spasm.  The  exten- 
sion of  the  head  becomes  exaggerated,  the  swelling  of  the  neck  in- 
creaaea  still  more,  and  the  face  is  puffed  out  and  cyanoBe<l.  The 
u]>j>er  extremities  are  extended  in  adduction  and  rf>tation  outwards, 
the  wrist  being  flexed,  the  fist  tightly  closed.  The  lower  extremities 
are  extended,  and  the  feet  are  in  the  position  of  eijuinus,  turned  in- 
wards or  outwartls.  Tlie  trunk  is  fix^b  often  in  i)pisthotonofl;  some- 
times the  IxKly,  strongly  curved  Inu^k wards,  rest  only  on  the  heels 
and  the  sinciput,  forming  the  arc  of  a  circle.  This  description  does 
not  correspond  strictly  to  the  facts  in  every  case;  sometimes,  during 
the  epileptoid  pericxl  of  the  attack,  the  memliers  may  assume  tlie 
position  of  crucifixion. 

To  the  tonic  contract!* jus  srK»n  succeed  chmic  convulsions,  which 
an  a  rule  Ijegin  in  the  meml»er  which  was  the  tirst  tetanized.     The 
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face  makeB  grimaoes,  the  bead  And  ike  extremitaes  beoome  a&tmated 
witli  rapid  ofkriUations,  the  respiratioD  is  reamned,  but  is  wbisUing 
and  utaceato:  the  abdomen  baa  indepeBdeiit  and  irregahir  moveaieiila 
of  its  own^  and  Bometimes  borborrgmi  are  aodible. 

To  this  clonic  stage^  to  which  we  are  unable  to  aaaign  any  definite 
daratiou,  t$ucx?eeda  a  stage  of  miuacahir  resolution,  characterised  bji* 
ecmplete  rehixation  of  all  the  muscles;  the  patient  lies  stmken  down 
in  the  dorsal  decuhitns,  the  head  lies  on  one  shoulder*  tlie  lace  is 
swollen,  the  eyelids  are  trembling,  and  the  respiration  is  stertorona. 
S«>nietinies  lesolation  is  incomplete  and  ormtraetnre  occurs  in  a  limb 
or  in  the  entire  half  of  the  bodr,  but  as  a  rule  thk  contracture  disap- 
pears during  sleep. 

The  duration  of  the  epileptoid  j^eriod  is,  on  an  average,  aocordiug 
to  Richer,  about  sixty  seoonda  for  the  two  tonic  and  clonic  stagea^ 
but  there  are  very  imixiriant  variations  from  this.  The  length  of  the 
period  may  t^e  increased  or  modified  by  the  absence  of  one  of  tbe 
stages.  I  have  several  times  oliservetl  before  the  onset  of  the  con^Til- 
aion,  withiiut  any  trace  of  a  tonic  contraction,  a  very  active  pupillary 
contraction  cxiustituting  a  sort  of  masked  ef>ilepioid  st»ige,  showing 
that  the  attacks  may  be  more  incomi>lete  in  appearance  than  in 
reality*  The  i^ndition  of  the  pui>il  furnishes  an  interesting  subject 
for  study.  **  During  the  attack  the  pupil  is  but  slightly  influenced  by 
the  action  of  light,  which  sometimes,  however,  induces  a  very  market! 
contraction.  When  the  fac*e  liegins  to  be  set  by  the  tonic  contmction 
prece<Iing  the  t^irsion  of  the  hea<I,  we  see  the  pupil  c*ontract  nipidl> 
and  then  remHiu  immobile.  During  all  the  first  {jart  of  this  first 
phaae,  during  the  tonic  period,  the  pupil  remains  contrac*teil.  Am 
eoon  as  the  clonic  movements  begin  the  pupil  beoomee  stpiugly 
dilated,  and  tliis  dilatation  f^ersiHts  during  the  secrontl  fiart  of  the 
epileptfjid  {leriod  and  all  through  the  stage  of  strong  con^mlsions. 

Stoije  of  CltMcnisin.—THie  epileptoid  stage  is  foUowed  by  stertor  of 
usually  short  duration,  then  the  attack  arrives  at  the  period  of  cJown- 
ism  (Charcot),  of  which  we  may  distinguish  two  stages,  that  **(  illrti^i- 
cal  attitudes  and  that  of  extensive  movements, 

Thp  ill<i>ncal  attitudes  present  the  most  bizarre  cliartictars^  bai 
tlien;  $in*  several  which  occur  with  consideralile  frequency  and  ha%-© 
received  a  special  dfii'ription,  such,  fof  example,  as  the  "arc  of  a 
circle,"  which  may  Ite  anterior,  posterior,  or  lateral,  Opisthotonns 
or  the  anterior  arc  of  a  circle  is  the  most  common;  the  patient  resta 
on  his  head  and  heels,  the  up|»er  extremities  being  extendetl  along- 
side of  the  body,  or  else  thrown  up  each  side  of  the  head.  The  aUlo- 
men  projects  strongly  upwanls,  often  lmvin^:  movements  resc^mbliuK 
those  of  cynic  s|iasm,  and  which  the  older  writers  wrongly  inteqireted 
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as  indiitatitig  Bexual  excitemeut.  Sometimes  tbe  head  m  so  far  ilarowii 
back  that  the  face  vents  on  the  ground  j  sometimes  the  feet  are  sii 
sharply  extended  that  the  toes  rest  upon  the  ground.  In  order  to 
forni  the  ponterior  are  the  back  rests  upon  the  ground,  the  lower  ex* 
tremities  are  raised  and  the  trunk  is  curved  in  the  position  of  empros- 
thotonos.  At  other  times  the  curve  is  a  pieurosthotonos — it  is  a 
lateral  aixrh.  These  attitudes  are  maintained  for  a  varying  length  of 
time,  and  with  such  force  that  the  observer  may  I'est  his  entire  weight 
cm  the  patient's  lK>dy  or  ]iml>s  without  moving  them  at  all  unless  he 
hap|»eu  to  press  on  a  hysterogenic  zone.  The  arc  of  the  circle  may 
l»e  maintained  for  ten  or  fifteen  minutes,  but  more  freciuentl}*  it  is  a 
transitory  attitude.  It  is  sometimes  accompanied  by  j^artial  contrac- 
tures; as  a  rule  the  jaws  are  closed  and  the  face  remains  fix^xl. 

When  the  rnust-les  lie<*ome  relaxed  and  the  ImxIv  has  sunk  back  to 
the  position  of  dorsal  deenhitus,  we  ol>sen'e  the  iieginning  of  the  stage 
of  extensive  movements  which  are  chanvcterizeil  liy  their  variety  and 
extreme  ^-iolem-e;  the  patients  cry  out  vm'iferously,  and  the  move- 
ments in  general  appear  to  lie  to  enable  the  patient  to  esca])e  or  to 
defend  himself  from  urgeut  danger. 

Stage  of  Emotional  Attitudes. — The  third  stage  of  the  attack »  or  the 
stage  of  emotional  attitudes,  is  the  logical  se*iuence  of  the  preceding. 
The  urgency  of  the  symptoms  has  now  ceased,  although  the  repre- 
sentations in  the  |>atient's  mind  still  remain  very  Wvid;  the  Toice 
and  the  gestuie  indicate  anger  or  the  greatest  gayety  or»  more  com- 
monly, sadness.  We  may  recognize  the  existence  of  hallucinations 
by  the  attitudes  which  the  patient  assumes,  as  we  see  him  listening 
attentively  or  seizing  imaginary  objects.  Sometimes  we  see  very 
remarkable  oscillations  of  the  pupil,  altermitions  of  dilatation  and 
contraction  which  vary  with  the  attitude  of  the  patient  and  seem  due 
to  the  necessity  of  modifying  the  accommodation  according  to  the 
varying  distances  of  the  objects  or  f)ersons  which  figure  in  his  imag- 
ination. The  i>eriod  of  passional  attitudes  constitutes  a  sort  of  dre4ini 
inaction.  This  dn^am,  which  the  patients  ilo  not  always  reveal,  has 
generally  a  connection  with  the  circumstances  which  have  provoked 
the  fimt  liysterical  paroxysm,  sncli  as  a  rape,  <ir  attempt  at  murder. 
Tlie  knowledge  of  the  dream  enables  us  to  interpret  easily  the  i>as- 
Hionate  attitudes  which  may  express  the  most  varied  si*ntiment«. 
Hallucinations  of  animals,  zoopsia,  often  give  to  these  attitudes  a 
sfiecrial  c*hariu*ter. 

Stage  of  Delirium, — Following  the  stage  of  emotional  attitudes 
comes  the  fourth  period,  that  of  delirium,  which  is  in  general  char- 
acterized by  a  sa^l  del  mum  which  is  based  upon  the  representations 
of  the  preceding  stage.     The  ordinar.v  state  of  sensibility  of  the  sub- 
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ject  may  have  au  inilueiice  on  tlit?  i-epreHentations  of  this  delirium. 
Charcot  has  noiei] ,  foi*  example,  that  according  as  the  aufesthenia  is  i 
located  ou  the  left  nr  ri^ht  side  of  the  body,  the  animalH  which  tigurej 
ill  the  delusiouH  pa88  from  left  to  right  i>r  from  right  to  left.     Achro*i 
matopsia,  if  it  exists,  in  shnwii  m  the  halliiciiiatiotiH ;  red  being  the 
colnr  the  iierceptiou  uf  which  pei'^iHls  longest,  it  in  the  red  w^hich 
figures  moat  frecjuently  in  the  halhicinatioDH,     But  external  condi- 
tions are  not  withimt  inflnence  on  the  deliriiiin.     Mesnet  has  observed 
that  contact  with  certain  obje^.*t8  or  variations  in  the  light  may  in- 
crease it;  thiB  influence  of  external  stimuli  has  been  s|>ecially  studied 
by  G*   (Tuinon  and  Woltke,""  whc»  conclude  from   their  exi»eri(neDta  , 
that  in  the  delirium  tif  the  passii mate  stage  of  an  hysterical  attack' 
we  may  modify  the  course  of  the  liallucinatious  and  create  new  ones 
by  means  of  iliverse  but  always  siuiple  excitations  of  the  organs  of 
special  sense,  and  that  the  hallucinations  are  invariably  independent  of 
the  will  of  tlie  o|)erator  and  remain  exclusively  in  the  initiative  of  th« 
[>atieiit,  who  appropriates  the  sensatitm  i>erceived  and  transforms  it  aa 
he  will  intii  an  halluci nation  corresjjonding  to  his  habits,  his  manner 
ot  living,  his  recollections,  or,  in  a  word,  to  his  own  personality. 
This  influence  (if  the  Kurroundiugs  is  fuiihermore  not  peculiar  to  hys- 
t^^rical  tlelirium,  fnr  we  tind  it  fre<piently  in  alcoholism. 

The  duration  uf  the  delirious  stage  is  exceedingly  variable ;  it  may, 
like  the  othei"  st^figes,  In?  «»f  relatively  lung  duration,  or  may  e%"6n  oi*- 
cur  indej>endent  of  uther  manifestatitinH. 

Pitst-Convulmt'e  Siaye. — In  coming  4iut  of  the  stage  of  delirium  the 
hysterical  pntieitt  does  nf>t  return  wholly  to  the  normal  condition, 
ToUd  anicsthesta  is  the  rule  during  the  continuance  of  the  attack,  and 
sometimes  tliis  antesthesia  disMp|)eai*s,  leaving  only  the  troubles  con- 
stituting th**  perinant*nt  stigmata,  asstMiu  »is  the  delirium  has  ceased. 
Jlore  frecjuently,  |>erhaps,  there  remain  traces  of  the  amBStbe^ia  of 
the  attack,  and  it  is  not  rare  to  see  a  more  or  less  comi)lete  and  more 
f>r  loss  lasting  deafness  nv  amblyopia  remain  aft^r  thi^  corindsions 
have  Claused.  At  other  times  we  see  remaining  a  contracture  or  a 
paralysis  to  which  are  generally  added  disorders  of  sensibility.  A 
short  time  after  the  attack  has  ceaseil  we  almost  always  see  an  abun- 
dant discharge  of  clear  urine.  Patitmts  mn\  sufler  from  more  or  less 
severe  fatigue,  but  seldom  from  any  mental  dulness  such  as  is  so  com- 
mou  aftf»r  an  atta<'k  of  epilepsy.  S«»metime8  they  even  exi>erienoe  a 
feeling  (»f  very  manifest  euphoria,  haWng  a  sensation  of  relief;  as  a 
rule  they  can  rise  without  assistance  and  resume  their  ordinary  ocscti- 
pations. 

Wliile  the  e|nlept(»id  stage  hardly  exceeds  two  or  three  minntott, 
the  others  have  a  very  %*ariable  duration ;  most  cHjmraunly  the  attack 
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as  a  wlicjle  lants  for  from  twenty  to  thirty  minutee ;  but  frecjueutly  the 
attacks  are  rei>€ated  at  Bhort  interrala,  constituting  a  true  morbid 
Btatus.  The  attack  often  niadities  very  considerably,  either  for  good 
trr  for  ill,  the  patient's  habitual  state. 

The  hysterical  attiK-k,  such  as  Charcot  de.scribed  it,  has  been  ob- 
serveil  many  times  outside  of  the  SHlpetriere,  and  reiiurts  have  l)een 
published,  lx>th  in  France  and  elsewhere,  showing  that  this  is  not  al- 
together a  fultiyated  form  of  liysteria  (hystcrie  de  t^ulture).  How* 
ever*  we  must  recogniKe  with  Rieher  that  it  is  impossilile  to  deny  the 
rdle  of  iniit*itiim;  neither  can  we  raaint^iiu  that  this  hy8tero-epile[)sy 
(grande  hysterie)  is  the  most  common  form  of  convulsive  hysteria. 
From  the  |)oiut  of  view^  of  its  convulsive  forms  as  well  as  from  that  at 
its  i>ermaneDt  manifestations,  hysteria  cannot  be  regarded  as  a  com- 
jdex  cjf  sympt^^ms  one  and  indivisible;  whatever  may  lie  the  advan- 
tage of  our  modem  schematizations^  hysteria  remains  the  Proteus  of 
the  ancients,  and  we  have  no  right  to  refuse  the  epitliet  of  hysterical 
to  all  convulsive  manifestations  which  do  not  agree  in  their  features 
witli  the  drama  in  fom*  acts  and  a  prologue  which  we  have  just 
sketched*  Furthermore,  by  admitting  witli  Charcot  himself  tliat 
there  are  larval  forms  of  infinite  variability,  w^ecan,  in  a  manner  sat- 
isfactory to  all,  reconcile  the  idea  of  a  protean  hysteria  with  that  of 
an  hysteria  one  and  indivisible. 

Diagnmw.—Th^  attmk  of  hystero-epilepsy,  when  it  is  complete, 
is  cliaracteristic,  but  not  when  it  is  incora|>lete.  The  emotional  phe- 
nomena of  the  onset,  which  may  remain  the  only  ones,  may  be  c<jn- 
founded  with  the  anxieties  and  the  [ihobias  of  the  neurasthenic  and 
the  degenerate.  It  is  esiiecially  difficult  to  differentiate  the  spasms 
of  the  epileptoid  stage  from  those  of  true  epilepsy.  In  a  typical  case 
the  diagnosis  is  easy ;  as  wdien,  for  example,  the  attack  comes  on  dur- 
ing the  night  or  in  the  morning,  when  the  fall  is  sudden  Jind  is  ac- 
companied by  a  cry,  when  the  patient  bites  his  tongue  and  urinates 
in  his  clothing,  when  he  always  loses  consci*»usne88»  and  when  he  re- 
mains stupid  and  greatly  fatigued  after  an  attjick ;  Init  tliere  is  no  one 
of  theae  characteristic  sympt<ims  which  may  not  be  absent.  We  may 
hsBB  our  diagnosis  upon  the  course  of  the  affection,  and  especially 
upon  the  existence  of  permanent  stigmata;  but  hysterical  stigmata 
may  be  wanting  in  great  part,  and  epileptics  also  often  pi-esent  per- 
manent rlisorders,  especially  of  sensibility,  which  may  lead  us  into 
error.  Indeed,  in  some  cases,  we  are  forced  to  r^sfTVp  our  diagnosis 
at  least  for  a  time. 

The  Urine.  — QiWeB  de  la  Tourette  and  Cathelineau  Ijelieved  that 
they  had  discovered  a  iiathognomonic  charat*teristic  in  the  urine.  It 
has  been  said  that  hyste^ri^fil  xK>lyuria  is  relative  and  not  actual,  that 
Vol.  X  -^2  — 
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18  to  say,  that  the  total  aoiouot  of  nriuv  jmssed  in  the  tweDti 
hours  during  ^vhich  the  attack  has  occurred   is  not  incre^Hed,  indeed 
it  is  rather  diminished.     The  increased  (niantity  is  noted  only  during 
the  first  niit'tiiritioji  folltiwing  {he  attHck,  aud  it  is  only  at  this  time 
also  that  the  lowered  spetnlic  gravity  aud  the  fainter  odor  and  color 
are  noticed.      But  the  most  interesting  facts  are  those  relating  U* 
cheuiit*al  an^Uvsis.     It  is  asserted  that  the  convulsive  attack  reduces 
by  a  tliird  on  the  average  tlie  weight  of  the  fixed  residue.     The  araount 
i>f  urea  is  said  to  l)e  diminished  in  tlie  tottil  ijuantity  of  urine  jiassed, 
liut  eH[jerial]y  in  that  voided  immediately  after  the  att^ick.     The  total 
amount  of  plnrnjihoric  acid  is  also  reduced  from  2Jt>gnj.,  the  utinnaL 
to  1.24;  and  instead  of  the  normal  pro] portion  of  25.04  i>er  cent.  «»f 
earthy  ai'ids,  we  find  80.     The  amfmnt  of  eai"thy  acids  is,  in  tlie  nurniHl 
condition,  to  that  of  alkaline  acdds  as  one  to  tlin^e,  but  this  proportion 
tends  to  Ijecome  as  one  to  one  during  the  attack.     The  amount  of 
chlorides  and  of  sulphates  is  said  also  to  Im   constantly   reduced. 
These  changes  in  the  urine  are  found  even  when  the  alimentation  has 
been  io  no  wise  modified  on  the  day  of  the  attm-k.     These  characteris- 
tics are  of  the  greater  value  since  tiilles  de  hi  Tonrette  and  Cathe- 
lineau  found  them  in  the  larval  (vr  abnormal  forms  of  hysteria,  and 
since  they  differ  markedl^>^  from  the  condition  found  in  cases  of  epi- 
lepsy;   in  the  ei»ileptic  atttvc-k  the  urine  shows  an  increase  in   the 
amount  of  the  fixed  residue,  of  urea  and  of  phosphates,  but  the  rela- 
tive proportions  of  the  tft^o  latter  i^emained  normal  (Lepine  aud  Jac- 
cpnn,  Mairet),     The  nuestion,  however,  is  not  to  know  whether  these 
modihcations  actually  exist  in  the  couvulsi^^e  stages  of  hysteria,  or 
whether  they  exist  freijuently  at  these   tiiues,  but  whether  they  are 
characteristic.     It  is  certain  that  the  tliuiiuution  of  the  excreta  and 
the  inversion  of  the  formula  of  the  phosphates  is  encountered  in  tJie 
convulsive  periotl  of  hysteria,  but  these  changes  are  not  constant  and 
they  do  nrvt  belong  exclusively  to  hysteria.      What  ap]>earpd  to  lie*  the 
most  chariM:'teristic  in  the  ffumiila  of  GiUes  de  la  Tonretteand  I'athe^ 
lineau  was  the  in%^rsiou  of  the  formula  of  the  phosjdiates.     Some  ob- 
servers were  satisfied  with  these  researches,  but  VoulgiBs  has  found 
the  inversion  of  the  formula  of  the  phosphates  in  locomotor  ataxia, 
phosjdmtic  diabetes,  and  epileptic  convidsions.     I  made  a  number  of 
observations  in  my  hospitid  senice  and  found  the  same  invemion  in 
a  case  of  etiileptic  apathy  and  in  one  of  epilejitic  vertigo,  and  believe 
therefore  that  I  am  justified  in  saying  tliat  the  invei*sion  of  the  phos- 
phates may  he  found  in  several  forum  ot  epilepsy. 

In  view  of  these  hicts,  Gilles  de  la  Tourette  has  stated  that  the  in- 
version of  the  formula  of  the  phosphates  is  not  in  itself  charaeteristic 
of  the  convuJsive  period  of  hysteria,  but  that  there  is  also  an  increase 


in  the  chlorides.  But  thin  mcrt?Htte  doew  not  belong  exclusively  t4> 
hysteria,  and  may  also  Ik^  waytiuK-  The  diminution  of  urea  is  also 
not  constant,  a.s  has  Wen  lybserved  several  times  in  my  semce 
(Eoyer),  Gilles  de  la  Tuurette  has  objected  to  these  last-mentiouecl 
nbservatiouH  that  they  were  made  vn  iuHHue  hysterics,  but,  an  I  have 
elsewhere  remarked,  he  wwh  misinformed  as  to  this.  Not  only  may 
the  urinary  formula,  which  we  have  just  l)eeu  consider! ng,  l>e  found 
in  other  affections  than  hysteria,  esi»ei*ially  in  epilepsy,  but  it  is  alsi* 
Hubjei^t  to  variations  in  the  same  hysteriail  suVijei't.  Pi>els  has  found 
the  inversion  of  the  fornxuhi  of  the  phtjsphates  iu  hysterical  subjects 
at  other  i>ericxls  than  during  the  attacks.  Gilles  de  la  Tourette  ad- 
mits that  here  as  elsewhere  we  may  meet  with  excel ►tions,"*  but  he  has 
nuide  a  new  series  of  analyses  in  a  large  nunil>er  of  CAses,  and  has 
lieen  able  ti>  confirm  the  results  obtained  in  the  former  series.  How- 
ever, to  prove  that  the  urinary  formula  in  quei^tion  exists  most  fre- 
qneutly  is  not  to  prove  that  it  is  a  iiathognomonic  sign,  the  character 
of  whic  h  is  not  alone  t^*  be  fre^iuent,  but  to  be  at  once  necessary  and 
exclusive. 

While  we  see,  thei'efore,  that  a  chemical  analvHis  of  the  urine  doee 
not  enable  us  to  reach  a  certain  dl^ignosis,  we  find  no  surer  guide  in 
the  toxicity  of  this  fluid.  In  the  course  of  my  reBeartihes  up<ju  the 
toxicity  of  the  urine  in  epileptics^  I  noted  that  there  was  a  very  feeble 
toxicity  of  the  urine  in  an  hysterical  suljjei't  during  the  paroxysmal 
[leriod.  Since  then,  Bosc  has  also  ol^erved  a  relatively  wcmk  toxicity. 
But  a))art  from  the  fact  tliat  the  experiments  in  tliis  direction  were  Ux> 
few  to  l>e  of  any  value,  the  methods  employed  to  determine  the  tox- 
icity were  not  free  from  suspicion. 

Inegtdar  am!  L*in\il  Forms. 

The  att^ick^  of  ortUnary  hysteria  (i>etite  hysteric)  present  a  very 
great  variety  of  forms,  which  some  writers  have  sought  to  compare  tcj 
abortive  forms  of  hystero-epilepsy  (gnuule  hysterie),  from  which  the 
convulsive  attack  has  been  in  a  manner  dissociated.  This  may  be 
useful  as  facilitating  description. 

The  pt'oJromw  peritxl,  characterizeil  by  perveiTjiions  of  ai>i>etite  or 
even  complete  anorexia,  sadness,  and  the  desire  for  solitude  and 
silence,  variable  emotivity,  etc.,  may  exist  alone  and  oonstitute  in  it- 
self the  entire  attack.  On  the  other  hand,  this  perioil  may  be  absent, 
the  aura  apjiearing  suddenly  as  a  senaatiou  of  oppression;  or  some- 
times the  atbick  is  iu*companie<l  by  suffocation,  by  [mins  simulating 
angina  pectoris  or  asthma,  by  ringing  or  whistling  in  the  ears,  or  by 
a  feeling  of  dizzinens  resembling  Meniere's  vertigo  (Oilier  de  la 
Tourette).     At  other  times,  again,  the  aura  is  represented  by  an  in* 
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creaise  of  the  jminH  iu  uue  or  several  dviinesthetic  zooes,  coDstitutiog 
aeuralgic  attacks  uf  VHiialile  seat.  Thene  forms  of  paiuftil  hvsteria 
aVB  atjcompanietl  sometimes  by  vasomot^jr  jihenomeua,  well  ealcul. 
to  diBsiiiato  all  idea  of  simulatioD. 

The  aura  may  b©  wantiog,  the  loas  of  coumnoufluess  luauifeHtiug 
itself  as  the  ioitial  pheuomenoii.  There  are  syncoiial  (Britniet) 
Vertiginous  attacks,  which  so  strongly  resemble  homolog*Mi8  attaol 
uf  epilepsy  as  to  be  mistaken  for  them;  their  trtie  nature  raaj  b© 
rert>gnized  by  nther  sigus  aud  es|iecially  by  theabsenc-e  of  the  apathy 
uoDiiug  tm  idi^r  tlie  atbiek,  I  luive  observttd  a  voung  girl  affected.' 
with  hysterical  losses  of  consciousuess  rei>eatecl  twenty  times  an  lionr 
without  any  injury  to  the  intelligence/" 

The  cplleptoid  stage  may  l>e  wauting  in  the  attacks  of  hysteria 
minor,  but  sometimes  it  constitutes  the  entire  attack.  Often  the 
spasm  oc-eurs  alone  without  any  loss  of  couseionsness.  The  atta^iks, 
of  spasm,  preceded  Ivy  a  condition  of  malaise  with  depression 
spirits,  consist  in  rigidity  accompanied  by  immobilization  of  the 
chest  with  a  sensation  of  anjciety  and  HuifiH^'ation,  and  deglatition  ia 
generally  impossible.  TVlien  the  Heusation  of  suffocation  arrives  al' 
its  height,  the  limbs  move  convulsively.  Then  follow  headache,  sobs, 
and  tears,  the  attack  terminating  with  a  feeling  of  fatigue  which  is 
succeeded  usually  by  a  sense  of  extreme  well-l>eing.  This  agreeable 
sensation  of  relief  may  be  wanting,  and  the  crises  may  recur  in  tlie 
form  of  a  series  or  there  may  be  a  i>ermanent  condition  of  malaise. 
The  crises  of  sufftxrating  spasm  may  sometimes  \ye  accomi»amed  by 
urgent  danger;  in  a  case  of  this  sort,  reporteil  by  Muselier,  it  was 
necessary  to  |ierf(*rm  tracheotouiy  and  to  leave  the  cannula  in  position 
fi*r  two  months.  In  the  rare  cases  in  which  death  rHvurs  in  conse- 
quence of  the  attack  of  hysteria*  this  spasm  appears  to  hold  a  pre- 
doiniuating  jTMisition  among  the  causes  of  the  fabil  issue. 

The  tyi)ical  epileptoid  st^ige  of  an  attack  of  liystero-epilepsy  ma; 
LHJCur  as  the  sole  manifestation  of  hysteria  minor,  or  sometimes  there 
is  a  series  of  epilept<iid  spasms  separated  by  variable  intervals,  and 
these  may,  like  the  attju-'kn  ui  hYst-eria  major,  recur  daily  f*)r  months. 
At  other  times  these  epileptoid  attacks  recur  in  rapid  succession, 
without  normal  intervals,  as  a  stiitus  hystericus  Uint  tie  mal — Char- 
cot, Bourneville),  which  may  te  distinguished  from  the  status  epi- 
lepticus,  especially  when  the  eonvuLsions  are  limited  to  one  side, 
only  by  the  absence  of  fever.  Tlie  absence  of  tongue-biting  and  of  in- 
voluntary evacuations  is  not  exclusively  characteristic  of  the  hysterical 
condition.  The  epileptoid  hysterical  crisis  may  assume  the  faci&l. 
brai*hiab  or  crural  types,  or  that  of  partial  epilepsy  from  cerebral 
lesion. 
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Skepiftg  A  (tacks. —lu  byaterical  Bubjects  we  soaietimeH  observe 

ftUiklen  but  short-lived  attacks  of  deep  slumber,  %vliich  Geliueau  has 
designated  by  tlie  uame  of  Qarculejisy,  but  wliicb  are  always  symp- 
tomatic, as  Ballet  has  well  shown, "  These  crises  might  be  cooi pared 
to  the  post-epilepti)id  startor,  and  thus  Im»  regarded  as  a  larval  f(»rm  tif 
hy8tei'o-ei*ilei)«y*  We  may  also  inclmle  iii  the  stage  of  muscular  res- 
olutiou  ami  t*f  stupor  most  of  the  so|K>rific  attiieks  which  have  attriu'ted 
;alteiitiou  from  the  eiU'liest  times  (Galeu)  and  Jiave  l>eeu  descrilx^d 
▼arioimly  imder  the  names  of  lethargy,  apo|)lexy,  drowsiness,  syn- 
cope, and  apparent  death,  Slt^fiing  attai'ks  occupy  an  important 
plac*e  in  demouo mania.  They  have  l>een  regarded  as  aiioplectif*»rm 
or  syncopal  attacks,  Imt  of  late  liave  been  int4^rpret*Ml  as  a  larval  form 
of  the  hyst^rfj-epilej»tic  attjw.'k,  in  which  the  somnolent  jihenomeua 
aasume  an  exaggerated  importanee. 

The  sleeping  attack  is  rare  in  tlie  young,  Imt  may  occur  in  iKith 
86xes  in  middle  life  and  even  in  *>ld  age.  The  apo|>lectic  f*>rni  is 
more  common  in  men,  A  sudileu  onset  of  the  attack  is  rare  in 
women,  but  a[»art  from  this  it  oci^ui'»,  especially  in  the  narcoleptic 
form,  in  them  as  well  tm  in  men.  Most  fre<piently  the  attack  is  pre- 
eetleil  by  prtxlrtmies  analogous  t<»  those  which  announce  the  other  at- 
tjM;ks;  liut  these  ]irodromes  are  not  of  much  assistance  in  tlie  way  of 
averting  the  threat^^netl  attack*  Pitres  hits  reported  the  C4ise  of  n 
woman  wlio  had  to  yield  to  the  sleep,  even  ^hen  she  ran  about  t^> 
prevent  it  or  put  herself  under  the  shower  bath. 

Certain  syncopal  or  vertiginous  attacks  may  be  regarded,  in  aoroe 
ciises  at  least,  as  mild  sleeping  attacks;  but  more  freiiuently  thes«* 
attacks  are  of  very  long  duration,  so  that  they  ma\  really  be  looked 
uix>n  as  constituting  a  s<»rt  of  status  hystericiis  (Gilles  de  la  Tou- 
rette). 

In  whatever  wa\  the  attack  has  come  on,  whether  isolated  or  con- 
secutive to  other  paroxysmal  manifestation,  the  attitude  of  the  i»atient 
is  that  of  one  in  a  proftuind  and  i)eai*eful  slumber  without  stei-tor. 
As  tlie  slee[)  is  prohmged  the  fjice  grows  paJe  and  the  extremities  be- 
come cold  and  may  sometimes  appear  cyanotic,  giving  to  the  person 
alnuist  the  ap]Hmrance  of  a  corpse.  When  the  pallor  is  replai^l  b^*  a 
congestion  of  the  face  it  is  often  the  prelude  to  an  internixition  of  the 
sleep  by  some  intert^urrent  trouble.  The  muscular  resolution  is  often 
incomplete  and  replaceil  by  contracture,  either  limited  to  certain 
muscles,  m  the  masseters,  which  ai-e  rarely  umiflfected,  or  generalized. 
Tliis  generalization  of  the  contracture  may  persist  for  weeks  without 
apjj^aring  to  interfere  w4th  the  functions  of  nutrition.  Often  the 
eyelids,  instead  of  being  drooping  and  without  folds,  as  in  normal 
aiumber,  are  the  seat  (»f  a  sjiaflnHxiic  contracture  which  give«i  place  to 
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A  more  or  lees  contiDaaiis  trenMH-.     If  we  eodeaTur  to  oyemomc  tkb 
€otitractiiTe  in  arder  to  ascertain  the  condition  of  the  pupils  (whirh  is 
variable),  we  often  excite  a  con^actme  of  the  iBofcor  mttBcbo  ol 
eye,  if  it  has  not  existed  previoiialT,  so  that  the  ejes  are  derialed 
wards  and  upwards. 

Respiration  is  generally  slorn^  and  8U]jeriicial»  sometiiD^ti  it  pt^aeni 
the  Cheyne^tokes  type^   or  more  ntr^iy  it  is  rapid   at 
These  momentary  aooeleratioiis  may  be  in  rpUlion  with  emotioiia] 
states  occurring  during  dreams.     The  pulse  is  usually  calm  and  regn- 
fau*,  rateh'  slow  or  rapid.    The  temperature  reiiLuns  normal*    The  g^n 
eral  sensibility  is  usually  abolished,  and  often  the  hysterogeaic 
if  any  exist,  become  unexcitable  or  at  most  provoke  only  a  few 
modic  movements  or  some  defensive  motiooa.     At  the  en^l  of  Ui 
sleeping  attack  the  hysterogenic  sones  reoo^-er  their  activity,  and  irri 
tatiou  of  them  may  provoke  intercunent  convulsive  crises.    All  tlift 
stimuli  of  the  speeisl  senses  maj  also  remain  without  reaction, 
a  role,  after  the  attack,  the  patients  retain  no  reooUection  of 
various  excitations,  but  exceptionally  they  remember  what  has  oc^ 
enrred  during  the  attack  and  obey  its  suggestions.     The  imi»ressiozM 
received  by  the  organ  of  hearing  are  those  which  are  the*  mo^t  oftei 
retaiBed.     In  a  certain  uumber  of  cases  the  sleep  is  so  troubled  br 
draams  that  we  may  ji^e  of  their  chaiacter  fn>m  the  changing  ex- 
pressions, by  movements  of  defence  or  attack,  etc.     The  sleeping  at* 
tacks  are  often  iniermpteil  by  spasmodic  movements  of  various  Idnda. 
They  are  of  variable  duration,  lasting  from  a  few  minutes  to  soi 
hours,  or  even  weeks  or  months ;  they  may  occur  as  a  series  in  rapid 
suooession,  and  relapses  are  frequent.     Sometimes  the  patieui  emer- 
g)e0  from  the  attack  as  quietly  as  he  wouUl  wake  from  a  normal  slum- 
ber, but  more  commonly  the  aUack  terminates  by  a  spontaueous  or 
provoked  convulsive  crisis.      Not  uncommonly  the  hysterical  slum- 
ber gives  place  to  other  convulsive  or  paralytic  troubles.     Hysterical 
sleep  has  given  oocasion  to  premature  burial,  but  such  is  hanlly  ex- 
cusable even  in  the  condition  of  apparent  death ;  there  is  no  auilien^^ 
tieated  case  of  a  fatal  termination  of  an  attack  of  this  kind.     £xeef4^^ 
in  those  cases  in  which  the  sleep  is  interrupted  by  momentary  i^ericxls 
of  more  or  less  complete  awakemng,  it  will  be  necessary  t*^  rpsort  to 
artificial  alimentation,    preferably  by  the  ceosphageal  sound.     Thin 
artificial   feeding  sometimes  keeps  the   patients  in  good  condition 
without  emaciation  for  weeks,  but  as  a  rule  thert^  is  a  loss  in  weight 
tit  the  same  time  with  a  dimmution  in  the  excretion  of  urine  and  (rf 
urt'ta  (Oilles  de  la  Tourette).     Sometimes  the  excretion  of  urine  and 
the  amount  of  urea  are  increased  during  the  final  days  of  an  attack. 

When  a  patient  falls  suddenly  into  hystericjil  slumber,  or 
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he  is  found  asleep,  the  auteceileut^  of  the  emus  beiDg  uiiknowii,  it  is 
not  always  easy  to  i-ecognize  the  imture  of  the  Bleep  from  its  external 
eharaetera  alone.  Although  the  hysterical  nleep  is  a  calm  one,  it  may 
be  accompanied  by  the  phenomenon  of  ai>oplectie  stertor  and  even  by 
actual  snoring.  Orthnarilv,  however,  them  are  no  notable  modifica- 
tionn  of  temiJeniture,  whik*  in  the  comatcvne  conditions  dne  to  oi'ganic 
lesions  these  modifii-atious  are  fre<pient  and  well  known.  The  eon- 
trm^tures  which  accompany  hysterical  sleep  rarely  affect  the  systemic 
Iniializatiou  lielonging  to  those  which  occur  with  organic  lesions;  and 
the  same  is  true  of  the  hysterical  panilvseH  mvurring  in  this  form. 
Hysterical  sluml>er  may  be  sinnilated  by  cgrtaiu  cataleptoid  states 
occurring  in  the  melancholic  insane  in  states*  of  apparent  stupidity 
a«8ociate<l  with  terrifying  hallucinations.  Hysterical  slumljer  differs 
in  haitlly  any  respect,  excei»t  in  its  spontaneity,  from  the  hypnotic 
sleep;  it  is  iii?comi>anied  usually  by  the  same  almlitiou  of  conscience 
and  may  consequently  favor  the  commission  of  the  same  crimeH.  The 
simulation  of  a  sleeping  attiw^k  l»y  an  hysterical  subject  is  naturally 
very  difficult  to  detect. 

Demunutr  Jftfieks. — At  other  times  the  hysterical  attack  is  consti- 
tuted solely  by  the  contortions  of  the  stage  of  esdieusive  movements- 
One  of  the  varieties  of  this  form  of  att^ick  is  the  demoniac  attack  of 
Charcot*  in  which  we  ma\  see  the  most  tUsorderly  and  strange  move- 
ments and  those  of  exceeding  violence,  accompanied  by  piercing 
shrieks,  i)rovoked  by  the  painful  contractures  or  by  horrifying  hal- 
lucinations. The  demoniac  attacks,  in  which  we  may  often  find  in 
miniature  all  the  stages  of  the  grand  attack,  are  generally  of  long 
duration,  sometimes  assuming  the  form  of  the  status  hystericus.  The 
demimiac  att4U'ks  are  rather  fre^juent  in  men,  and  they  probably  oc- 
cupied an  important  place  in  the  con^^lsive  epidemics  of  the  Middle 
.\ge«. 

lihifikmiixd  Spasms, — Com|>arable  to  the  con^Tilsions  of  the  grand 
attack  are  the  cont4>rtion8,  the  rhythmical  spasms,  wliich  we  see  figur- 
ing under  the  contagious  form  in  the  epidemics  of  the  Middle  Ages; 
saltatory  chorea,  epile|Ksy,  and  hysteria,  which  Germain  8ee  distin- 
guished from  Sydenham's  chorea  and  called  by  the  name  of  rhytli- 
mical  chorea.  Pitres  has  given  us  a  spec^ially  gocxl  description  of 
hyst^ric^d  rhythmical  sp*xsms.  These  are  convulsions,  usually  of 
sudden  onset  and  without  loss  of  consciousness,  which  recur  at  equal 

I  intervals  and  with  a  uniform  cadence,  Tliey  may  be  localized  to  one 
group  of  muscles  and  cause  a  very  simple  movement  of  fleiion,  ex- 
tension^ or  rotation  of  the  head  or  an  extremity— rotatory  chorea;  or 
they  may  lie  more  complex  and  systematized,  simulating  a  profew- 
sioual  movement — mallejition  chorea  {rhorrr  tun flriitf tire). 
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These  rhytluuical  spasms  may  oecnr  alone,  but  they  are  also  9&m 
in  the  stag^  of  extenaiTe  mof^iiiento  at  the  gnHid  attack,  in  which  ther 
figure  under  the  form  of  alternate  moremeniB  of  flexion  and  eirtetnsion 
tA  the  trouk,  coDstitating  veritable  rhythmical  bows.  The  attackB  of 
rhythmical  chorea  may  be  proroked,  like  the  other  atlacka,  by  phys- 
ical shock  or  emotiond ;  often  they  are  excited  by  imitation,  and  Ih^ 
in  especially  true  of  saltatury  chorea.  The  attacks  may  be  tepealn] 
fn9C[Qently  or  at  longer  or  shorter  iutenrak  luidior  the  form  off  a  ooo- 
tinned  series ;  sometimes  the  chorea  is  ehrostic  from  the  first  and  eon* 
tiDnes  for  months  or  yeam  or  may  persist  even  into  old  age  (Chateot)* 
Sometinies  the  hysterical  tics  become  pennanent*  prasenting  paroxys- 
mal exaggerations  from  time  to  time.  Whatever  may  be  the  form  of 
the  hysterical  rh^vthmical  spasms,  they  ha%^e  a  gi^at  tendency  to  recur. 
Even  when  the  spasms  occur  alone  we  may  easily  lecognijge  their 
hysterical  character  by  noting  the  presence  of  stigmata  or  by  a  history 
of  other  conTolsive  attacks  having  occurred  in  the  same  indiiridnal. 

We  may  also  observe  in  hysterical  objects  arhythmical  spaamii,  a 
true  arhythimcal  chorea/'  simulating  Sydenham's  chorea  so  cloady 
as  even  to  be  mlBtaken  for  it. 

The  diagnosis  is  the  more  difficult  because  there  is  often,  in  girls 
suffering  from  chorea,  an  ovarian  sensitiveness  on  the  side  most 
affected.  Sydenham's  chorea  may  have  a  sadden  onset  and  appear, 
witlioat  rheumatic  symptoms,  after  some  mental  shock,  in  all  respects 
like  hysterical  spasms;  it  may  also  be  unilateral;  it  is  liable  to  recur; 
and  it  is  frequent  at  the  age  of  puberty.  On  the  other  hand,  chorea, 
like  tlie  spasmodic  manifestations  of  hysteria,  is  especially  ioflueuced 
by  conditions  which  change  and  improve  the  nutrition.  It  seems  then 
to  be  difficult  to  differentiate  ordinary  chorea  and  certain  forma  of 
hysteria,  and  although  we  may  admit  with  Chiucot  that  ch(»rda  in 
hysterical  patients  is  merely  a  coincidence,  we  can  nevertheless  n<it 
deny  tliat  the  two  affections  may  grow  in  a  common  soil. 

CSoordinate  simsms  are  not  peculiar  to  hysteria,  for  we  find  them 
also  in  the  affection  known  as  myriachit,  latah,  or  the  jumping  mal- 
ady, which  occurs  most  commonly  in  children  and  adolescents  under 
the  form  of  sudden  muscular  stjirtlngs,  often  aoeompanied  by  the  ut- 
terance of  words  under  the  form  of  echolalia  or  of  coprolalia;  these 
movements  are  rarely  as  rej^ular  as  those  of  rhy  tlimical  chorea.  The 
jumping  malady  presents  none  of  the  permanent  stigmata  of  hys- 
teria^ and  it  generally  is  of  chronic  form  from  the  beginning. 

The  electric  chorea  of  Henning,  Henoch,  and  Bergeron  has  been 
rightly  ^(rouped  by  Pitres  among  the  rhythmicAl  spasms  of  hjslma. 
The  eU^ciric  chorea  of  Dnbini  is  an  affection  which  begins  with  pains 
in  the  head^  back  of  the  neck,  and  luinlmr  regions,  followed  by  twitch- 
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ing8  analogous  to  thoae  produced  by  electricity.  The  affection  rapidly 
tt8Hume»  a  grave  aspect  and  terminates  most  frequentl}  iu  deatlj 
(BiancLi);  it  Las  therefore  nothing  to  do  mitb  the  spasms  which  we 
are  now  studying* 

Paramyoclonus  multiplex,  which  is  characterized  by  the  fact  that 
percussion  over  the  tendons  invariably  causes  s|>asm8,  presents  uonp 
of  the  fiennanent  stigmat;i  of  hysttn-ia,  but  it  hiis  nevertheless  In^ni 
regarded  by  some  writers  as  rehited  to  hysteria. 

Caiah'^pmj. — The  stage  of  euintioiMtl  attitudes  is  often  complicatetl 
by  catalepsy;  tliis  eoniUtion  imiy  be  *>bserved  in  connet*tiou  with 
other  syndromes  than  those  of  the  hysterical  series,  yet  it  is  of  fre* 
quent  occuiTeuc^  in  attacks  of  hystero-epilei>sy,  iu  men  as  well  as  in 
women.  Like  most  of  the  other  e^>isotles  of  the  grand  attack,  cata- 
lepsy or  ecstasy  or  raptuie  may  occupy  a  pred4:>minatiug  place  in  the 
paroxysm,  or  may  even  exist  almost  alone,  though  this  is  not  com- 
mon. The  dcu'ation  of  the  cataleptic  state  is  very  variable;  when  it 
forms  a  part  of  a  major  attack  it  is  generally  of  short  duratitm;  but 
when  it  occ*urs  alone  it  may  last  several  hours  or  even  several  days, 
and  may  constitute  a  sort  of  status.  Catalepsy  is  characteri»etl  by 
tlie  possibility  that  the  patient  may  assume  spontaneously  or  may  be 
placed  mechanically  in  attitudes  which  remain  fixed,  although  the 
respiration  and  the  circulation  of  thesid^jeet  l^etray  a  i>utiing  forth  t>f 
not  the  leai^t  effort.  The  attitude  of  the  patient  is  accompanied  often 
by  a  corresponding  expression  of  the  face,  so  that  in  cataleixsy  ami 
in  spontaneous  ecstasy  the  attitude  would  ap]>ear  to  be  in  relatinn 
with  an  emotional  state  provoked  by  an  intense  sensorial  hallucina- 
tion.  The  fixity  of  the  attitude  is  not  absolute,  for  the  limbs  finally 
obey  the  laws  of  gravity,  and  at  the  end  of  a  certain  i>eriod,  which 
hanlly  exceeds  the  limit  of  effort  of  a  strong  man,  the  patient  falls 
j^ain  into  an  attitude  of  repose.  But  this  |>eriod  of  rejiose  may  oc- 
cupy  but  a  very  brief  interval  between  two  cataleptic  attacks  so  that 
we  may  observe  a  cuitaleptic  condition  withcmt  a  return  to  conscious- 
ness^ a  sort  of  status  catalepticus. 

The  diagnosis  of  hystericjil  catalepsy  rests  upon  the  presence  or 
absence  of  other  hysterical  symptoms.  The  prognosis  of  the  cata- 
leptic att^icks  is  the  same  jis  that  of  the  attacks  of  sleeping;  there  ia 
x^ry  little  danger  as  regards  life,  but  there  is  a  great  tendency  to  re- 
currence and  the  attacks  may  be  of  very  long  duration.  The  rare 
cases  iu  which  death  has  lieen  attributed  to  hysterical  catalepsy  are 
as  doubtful  as  are  those  in  whicli  death  has  l)een  supposed  tc»  result 
from  sleeping  attacks.  Like  these  also  the  cataleptic  attacks  cease 
sjiontaneously  or  under  the  influence  of  irritation  of  an  hysterog^^nic 
aumi-  or  simply  iu  cons^^ipn'iu'e  of  an  intinise  mental  impi*ertsj*in. 
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Deliriuiit, —The  delirium  uf  the  fourth  stage  of  the  hystero-epileptic 
attack  may  neciir  in  tlie  form  of  a  siugle  paroxysm  or  in  that  of  a 
nt^itiis;  it  may  iisBume  the  moat  varied  forms;  and  it  may  occur  in 
l>oth  Hexen  ami  as  well  in  children  as  in  adults.     Indeed,  as  was  noted | 
l>y  Brii|uet,  the  paroxysme  of  delirium  are  more  freciuent  in  children, 
and  in  them  they  are  often  the  tirst  nianifestation  of  hysteria  and  Oh 
only  manifentJition,  for  at  that  age  the  ntigmata  are  often  wanting. 
The  attj^cks  of  hysterii'al  delirium  may  occur  under  the  maniacal  or 
the  metaneliolic  form,  and  an  a  iiile  do  not  differ  Hymptomatic&lly 
from  ordinary  mania  or  melancholia.     The  difterentiiil  diagnosis  can  \ 
l)e  made  only  by  tlie  olinervatirm  of  otlier  hysterical  troubles  and 
sometimes  by  the  course  of  tlie  affection.     The  maniiu^al  access  which 
does  not  occur  as  a  seriuel  of  the  delirious  stage  of  the  attack  may 
arise  suddenly  in  consetiuence  of  a  moral  or  physical  shiK^k,     Some- 
times it  presents  interruptions  aj)pearing  suddenly  and  lasting  a  vari* 
able  period.     It  may  also  terminate  Huddenly.     These  are,  however, 
not  characteristic  features  (»f  hyst^^rical  delirium.     Tlie  exuberance 
of  the  language,  the  variety  {jf  the  gesticulations,  the  intensity  of  the 
hallucinations^  the  frequency  f>f  the  reiiresentations  of  animals  or  of 
a  cimnge  of  personality  so  characteristic  of  epidemics  of  delirium,  the 
transformation  into  animals  of  various  kinds,  are  all  signs  pointing  to 
a  probability  only,  upon  wliicli  too  great  stress  should  not  be  laid. 
The  duration  of  the  delirium  may  vary  from  a  few  liours  to  several 
months,  and  it  is  subject  to  relai>ses  wliich  may  l>ear  a  i-elation  in 
time  to  the  menstrual  epochs. 

Pitres  has  descriljed  a  form  of  delirium  characterized  by  troubles 
of  memory  and  of  personality  to  winch  lie  has  given  the  name  of 
ecmnesia  or  T)artial  amnesia,  and  in  which  the  recollection  of  events 
occurring  anterior  to  a  certain  period  is  perfectly  yireserved,  while 
the  remembrance  <if  what  has  happened  after  this  period  is  entirely 
lost.  It  results  from  tliis  loss  of  memory  that  the  patient  reasons 
and  acts  as  he  would  l>e  presumed  to  reason  or  act  in  his  childhocMl 
or  adolescent  perifnl,  aocordiug  to  the  duration  of  the  f>eriod  of  Iiis 
life  the  memory  of  which  has  l.>een  lost. 

Like  the  otlier  abnormal  paroxysms,  the  attack  may  terminate 
suddenly  withfuit  any  disturbance  or  ff>ll  owing  a  convulsive  attack. 
In  general  the  restoration  to  liealth  is  complete.  A  knowledge  of 
the  previnuH  hist^iry  and  the  presence  of  pemianent  stigmata  enable 
us  to  differentiate  attjicks  of  liysterical  tlelirium  frf>in  the  delirious 
fits  of  degenerates,  from  acute  attacks  of  ordinar\'  mania,  and  from 
certain  forms  of  toxic  delirium,  such  i^s  tliose  caused  by  liellathmna, 
liasheesh,  and  especially  alcohol;  alcoholic  delirium,  indeed,  has  a 
numlicr   of   charactei>j  in  common  with  the  delirium   of  hystericjil 
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]>titieut8,  such  as  the  terrify ing  lialhiciiiationB  of  sight,  profetdHiuuHl 
pre*3ccupatious,  and  a  certain  yielding  to  the  inllueuce  of  suggeetioti 
These  intoxications  usually  present  certain  somatic  charaeteristitH 
which  enable  them  to  be  recognized;   but  we  must  not  forget  that 
they  are  cajiable  of  exciting  hysterical  iiheuomena. 

ASommitnhftfUfn, — Rehited  to  tlie  uttjicks  of  sleep  are  the  snuinam- 
bulls  tie  attacks  which,  whether  siK>ytimeou8  ur  ]>rovtiked,  are  asso- 
H  eiated  with  hysteria,     Ni>twithstauding  the  assertions  of  the  school 
"  of  Naucv,  I  am  convinced  that  the  semmanibulistic  phenomena  sus- 
ceptible of  somatic  characteristics  occur  only  in  subjects  with  hys- 
B  teria  or  a  neurotic  taint -conditions  which  are  distinguished  only 
™  theoi*etic^lly.     Finally,  the  hysterical   nature  of  siK^ntaueous   som- 
nuinbuiism,  in  children  jis  well  as  in  adults,  has  l>een  well  sliown  by 
the  obsenatitjus  of  C'lutrcot,  Richer,  ('hamlwird,  Oilles  de  la  Tou- 

trett^,  [Liid  (Tuinon. 
S|)onti4neous  somnambidism  is  a  state  in  which  the  subject  exe- 
cutes the  ai.'tious  of  ordinary  life,  but  remains  without  reaction  to  the 
stimuli  which  would  excite  these  actions  in  the  wakiug  period.  It  ma> 
l>e  diurnal  or  noctui*nal.  The  att^ick  of  somnanibidism,  hke  the  at- 
tack of  delirium,  may  follow  a  convulsion  or  api»ear  suddenly  during 
»ihe  uight,  while  the  imtieut  is  in  normal  slumber,  or  during  the  day 
nnder  a  narcoleptic  form.  It  is  not  very  imcommon  to  find  somnam- 
Imlism  constituting  a  more  or  less  durable  episode  of  the  grand  attack. 
During  the  somnambulistic  attack,  whatever  may  lie  the  appai-ent 
lucidity  of  the  acts,  the  genenil  sensibility  appeam  to  lie  alnilislied; 
the  patient  reacts  neither  to  contact  nor  to  traumatisms  winch  are 
ca|Mible  t)f  causing  |>aiu;  upon  awakening  he  luis  no  kufiwleilge  of  the 
woiuitk  which  he  may  have  given  himHelf. 

I  During  somnambuHsm  the  eyes  may  be  ojien  or  half  clcj«ei1,  the 
regard  is  tixed  and  without  expression,  the  pupil  is  immobile.  Vision 
is  not  alxjlished  in  th»^  jmiper  sense  of  the  word;  the  patients  may 
avoid  olist^wles,  read,  etc.,  but  the  objec't**  which  are  foreign  to  their 

Iai'ttml  prerRM?upation  do  not  api>ear  to  attract  their  attention.  Just 
as  thev  see  only  what  they  hxjk  at,  so  srmuiambulists  liear  only  what 
they  listen  to.  The  senses,  however,  are  not  completely  uriresprmsive 
i&  excitations,  for  we  may  see  irritation  of  smell  and  of  taste,  iis  well 
W"  those  of  hearing  and  of  sight,  provoke  various  hallucinations 
(Qninon). 
The  psychical  exaltation  which  we  somotimes  oliserve  may  be  ex- 
plained by  the  systematization  of  the  attention  and  tlie  narn»wing  of 
the  capacity  of  consciousness  which  give  rise  to  a  more  or  less  exclu- 
sive monoideaism.  There  results  from  this  fisychical  state  a  consid- 
erable miHltticatiou  of  [>ersonality,  a  second  state  whic^li   is  accom- 
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Ijanied  occaBionally  by  evidence  of  correlative  changes  in  the  physical 

contlition  consist iDjjj  «onietinieH  in  the  disappeanxnee  of  the  i>ermanent 
hysterical  symptoms  (ctintrat^tures,  paralyseM,   siiasms,  etc.).     This 
systeraatizatioti  of  the  atteutiun  playn  an  imi>ortant  rule  in  the  secur- 
ity of  the  iDovenionts  in  the  ninst  critical  prisitions  whicli  may  scarcely 
inspire  the  patient  with  fear.     As  soon  as  tlie  attru-k  of  soiunainbulism 
hiis  ceased  tlie  memory  of  it  is  elf /teed;  but  in  8nl>setiuent  attacks  the 
patieut  may  remamlwr  wliat  has  taken  phu'e  in  j>rerious  on«*s;  on6 
might  8ay  that  it  was  a  dream  in  several  acts.     The  duration  of  the 
attacks  of  aomuamlnilism  is  extremely  variable;  when  they  are  pro- 
lonKcd  so  as  to  C4mrttitiite  a  status,  the  second  state  may  equal  in  dur- 
ation the  tii*st,  so  that  the  personality  of  the  subject  may  l>e  doubled, 
divided  int^i  two  j>e rinds  of  e<|ual  extent.     The  sectmd  state  may  some- 
times jiresent  so  exactly  the  appearances  f)f  the  tirst  or  wakini^  state 
that  it  has  received  the  name  of  viyiktmbtdkiti.     These  prolonged 
second  states  are  met  with  in  men  as  well  as  in  w^omen. 

The  plieunmena  which  have  lM*en  descrilied  in  recent  years  liDder 
the  name  o'f  tuttbidafonj  imfuumtl.'itit  may,  when  they  are  manifested  in 
hysterical  subjects,  be  regarded  as  attacks  of  somnambulism.  It  is 
an  impulsive  vagalHJudage  which  hardly  diifers  iu  itself  froTn  the  am- 
liulatory  automatisDi  of  epilei>tics.  In  the  absence  of  the  stigmata  of 
hysteria  (which  are  found  in  a  measure  also  in  epileptics)  and  of  the 
characteristic  paroxysms,  the  diagiiosis  may  Ije  renen^ed.  The  Ices 
of  memory  is  not  constaut,  and  it  may  l>e  ol>served  also  in  epileptics ; 
the  results  of  treatment  are  not  always  to  he  relied  upon  in  diaKnosis^ 
for  epilepsy  is  not  constantly  l>eoefited  by  the  bromides,  Charcot 
thought  that  the  manifestations  of  vif>lence  were  characteristic  of  epi- 
lepsy, but  they  are  sometimes  wanting  in  epileptics  and  may  be 
present  in  hysterical  subjects.  The  migratious  of  the  insane  are 
characterized  by  tlie  absence  of  stigmat^i  and  of  convulsions,  and  by 
the  partial  or  total  |>ersisteuce  of  consciousness;  however,  the  insane 
wanderers,  dro  mo  maniacs,  often  present  neurasthenic  symptoms 
which  are  distinguished  from  hysterical  symptoms  rather  in  nosology 
than  by  their  nature.  Migrations  are  oljserved  also  in  those  suffer* 
iug  from  the  deliriuTu  t»f  iiei-secution,  who  tiud  in  the  change  of  domi- 
cile a  relief  to  their  insane  preoecu|iationH,  in  some  melancholies,  in 
dipsomaniacs^  and  iu  those  suffering  from  general  paralysis ;  in  these 
eases,  however,  it  is  comparatively  easy,  from  the  evident  BymptoniH, 
to  eliminate  hysteria. 

PHrjrhkxd  DtJihfrlianceis, — Is  there  an  hysterical  insanity?  The 
study  of  a  large  number  of  facts  has  not  led  me  to  mcKlify  the  opinion 
which  I  expressed  twelve  years  ago  that  there  is  not  such  a  form.** 
The  psychical  raauifesti^tious  attributed  to  hysteria  must  l>e  divided 
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iBto  two  distinct  groups.  ThcM*e  of  on©  group  form  but  an  episode  in 
the  attack  of  hy«tero-epi]ej>Hy,  and  in  a  delirium,  which  varies  accord- 
ing to  the  individual,  but  which  in  always  the  same  in  the  aenae  that 
it  has  a  fixed  chronological  place  in  the  attack  from  which  it  is  iso- 
lated ratlier  in  appearance  than  in  reality.  This  delirium  is  the  sole 
psychical  manifestation  which  belongs  legitimately  to  hysteria. 
There  is  nothing  characteristic  in  the  other  troubleM  which,  under  tbe 
api^earance  of  one  or  the  other  form  of  insanity,  are  seen  in  connec- 
tion with  tlie  iiermanent  sympt^ims  c »f  hyst<*ria ;  theit?  is  no  necessary 
rehitiun  I>etweeu  the  insanity  and  the  hysteria,  they  are  simply  two 
troubles  comV)ined  in  one  individual.  Tlie  mental  condition  of  an 
hysterical  subject  in  the  inteiTals  of  an  attack  has  no  necessary  con* 
nection  with  the  convulsive  neurosis ;  when  we  see  a  condition  of  folly , 
a  true  moral  insanity,  in  hyst*M'ical  subjects,  we  are  not  to  regard  it  as 
belonging  Uj  the  hysteria,  for  it  may  often  remain  after  the  hysterical 
symptoms  have  disappeared  tiually*  It  is  true  that  the  tlisturbances 
of  sensibility  in  the  hysterical  may  engender  disorder  in  the  psychical 
functions,  but  this  does  not  constitute  actual  insanity. 

Amnesia,— We  have  seen  several  times  that  the  lioundary  line  be- 
tween hysteria  and  epilej^ay  is  not  very  distinctly  di*awn.  There  is 
less  reason  to  be  ast<inished  at  this,  since  the  characteristics  of  all 
neuroses  ai*e  at  bott<^ui  ill  d*^iined,  and  following  hysterical  attacks, 
convulsive,  delirious,  or  other,  we  obsen^e  phenomena  similar  to  those 
seen  after  an  epileptic  attack  and,  in  general*  after  all  nervous 
shocks*  And  first,  we  have  to  note  retroac*tive  amnesia  embracing  not 
only  the  jieriod  of  the  attack  but  also  a  certain  length  of  time  before 
it;  for  example,  the  j>atient  may  be  ignorant  of  the  circumstances 
which  have  provoked  the  paroxysm  or  of  other  e<^iualJy  important 
events.  With  this  loss  of  retentivity  which  foUows  certain  paroxysms 
there  coincides  sometimes  a  loss  of  rec-eptivity,  which  is  more  or  less 
j)er8isteut  and  which  results  in  the  prolongation  of  the  amnesia  for  a 
certain  x>eriod  following  the  attack/  It  is  to  this  diminution  of  re- 
ceptivity, which  constitutes  a  sort  of  perio<l  of  apathy,  that  the  para- 
doxical name  has  been  given  of  retroanterogi-ade  amnesia.  Tliis 
phenomenon  may  exist  also  as  a  conse^iuence  of  a  shock,  and  was  de- 
acrilicd  many  years  ago  by  Brfnlie." 
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I  Hysterical  troubles  do  not  consist  solely  in  disturbancee  of  sensi- 
bility and  motility,  for  the  nutrition  is  also  notably  aflfected.  Al- 
though, as  we  have  seen,  the  mi^iiications  of  the  urine  are  not  con- 
stant and  cannot  therefore  furnish  anything  imthpguomonic  to  aaaist 
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118  ID  the  diagnosis,  uevertbelesB  they  are  very  fre^jueut.  But  the 
nutritive  changes  are  manifested  by  diverw  vaj^omotor  troubles,  whicli» 
through  the  mechauism  ul  congeetive  anleina  to  wliich  succeeds  aosB- 
inic  ojdema,  may  exphuu  a  great  miinber  of  morbid  pheiiompua  and 
especially  those  wliirh  show  themselves  ou  the  skin,  such  aa  redness, 
tedenia,  dormogi'aphism,  pemi>higus/'ecchymoseSj  and  hemorrhages, 

Denurdmc^. — Spoutjinetius  erythemas  and  urticarias  are  seeu  68- 
pecially  in  hysterical  subjects  ns  sefjuelic  of  an  attac^k;  but  theae 
l»atienis  also  present  a  special  aptitude  ftu'  artificial  erythemas  and 
urticarias  excited  b^'  local  irritation  or  emotions.  We  often  also  in 
these  patients  ol>HeiTe  a  s|>ecial  aptitude  to  Tasoinotor  reactions  iu 
general;  they  are  especially  subject  to  morbid  bhishing  and  tci  hot 
flashes.  Sometimes  the  attacks  are  annrjuiiced  by  troubles  which 
recall  the  different  stages  of  lluynaud's  disease.  But  the  vasomotor 
troubles  may  be  eucnuntered  at  other  times  than  during  the  ccmxiil- 
sive  pai'oxysms,  particularly  on  awaking  or  during  the  night.  These 
vasomotor  phenomena  have  depeiiilent  upon  them  also  certain  secre- 
tory trouble  s»  es2>eciany  ptyalism,  and  h\v  eating  Inuilized  more  or  le^s 
strictly  to  one  spot,  to  one  side  of  the  body,  or  to  the  extrenuties.  Iu 
S4)me  patients  these  sweats  of  the  extremities,  which  may  be  exceed- 
ingly troublesome,  aie  lU'ovoked  liy  emotioim  or  by  intellectual  lalMir. 

Among  the  cutaneous  manifestations  of  these  vasomotor  disturb- 
ances we  have  to  note,  the  localized  ledemas  ai  the  skin  and  especially 
tlie  so-called  si)outaueous  m^ticaria  and  ilermographism.  The  urti- 
caria is  sometimes  precedetl  by  a  cutaneous  Iiyi)er?emia  accompanied 
by  itching  which  provokes  scratching  and  this  in  turn  is  quickly  fol* 
lowed  by  a  characteristic  erupti(m;  this  form  has  a  close  analogy 
with  derm ogi^aph ism  or  cutaneous  oedema  caused  by  pix^ssure  and 
various  inutnnts  of  the  skiu.  The  urticaria  may,  however,  occur 
spontaneously.  It  is  generally  ephemeral,  but  in  sul)jccts  wliti  may 
have  trophic  troubles  excited  hy  suggestion,  the  urticaria  may  have 
a  remarkable  persistence.  Acute  oedema  of  the  skin  (Quincke),  an- 
gioneurotic cedema  of  Striibing,  may  exist  without  pnnitus;  it  is 
usually  located  ou  the  face,  and  may  occur  iu  hysterical  subjects. 

In  connectifm  with  the  uiiicai'ia  wo  have  to  mention  also  cutane- 
ous affections  characterized  by  eruj^tifms  (^f  vesicles^  bulhe,  or  pus- 
tules* Pemphigus  has  l^een  rather  frequently  observed,  herpes  more 
rarely.  These  eruptions  are  quite  fretpiontly  snrronnded  by  a  well- 
marked  erythematous  zone.  Sometimes  the  herpetic  eruptions  take 
the  form  of  zona;  in  one  case  which  I  have  observed  the  herpes  zoster 
extended  along  an  intercostal  space  starting  from  a  sj>inal  hystero- 
genic zone.  Sometimes  the  zoster  assumes  the  gangrenous  form 
(Kaposi).     A  few  cases  of  eczema  have  been  reported.     The  develoi> 
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meiit  of  these  cutauerniH  IcHiuus  uia}  he  in  relAtioti  to  the  liyBierical 
attacks;  most  commonly  they  aptit?ar  aft4:»r  au  attat^k,  but  they  may 
jirecede  it.  Hallopeau  aud  Larat  have  rep*  »i  ted  eases  ul  dvHfhroinia, 
aehromaioiiH  patches  siirruiiuded  by  ntruni^Iy  piguietjted  j>apular 
zones,  whieh  tliey  regarded  as  hystericaL  We  may  meutioii  alsu  the 
eczematifnrni  dermatitis  of  Froclie  and  Panueutier. 

Vasomotor  paralysis  of  the  extremities,  or  ery  thromelalgia,  has 
several  times  l)eeu  ol>»erved  iu  hysterical  sulijeetw,  as  lias  also  Itay- 
iiaml's  disease,  the  coursB  f)f  which  is  iu  some  cjises  marked  In  osril- 
latioiis  correHiHrnding  to  tiie  hysterical  mauifestatiimH.  But  we  see 
also  111  hysterical  subjects  gangrenous  aU'ectious  of  the  skin  which  in 
geueral  coincide  with  other  hysterical  troubles;  they  occur  under  tw^o 
forms,  as  patches  apj^earing  successively  in  the  same  region,  and  as 
tlissemiaated  i»atches.  Sometimes  these  gangi'euous  troubles  are 
caused  by  slight  traumatisms,  sometimes  they  are  spontaneous  and 
cannot  he  attributed  t<3  any  external  cause*  Spontaneous  gangrene  is 
sometimes  preceded  by  very  severe  p*iins  in  the  part*"  The  cieatri- 
ZJitiou  of  these  gangrenous  patches  is  usually  sk)W.  Striimj>pll  had 
an  hysterical  patient  who  simulated  Im'aliziHl  gangrene  of  the  skin  by 
applying  pieces  of  ciiustic  potash. 

The  J  loir  and  Xails,  —  'hi  connection  with  the  trofdiic  troubles  of 
the  skin  we  ma^'  mention  those  of  the  api>eudage8  of  the  skin,  the 
hair  and  nails.  Several  years  ago  1  observed  a  splitting  of  the  ends 
of  the  hail's  following  an  hysterical  attiick.*'  This  phenomenon  may 
|ierha]id  l>e  related  to  the  drying  of  the  skin  which  is  so  frecpient  in 
hysterical  subjects.  Fabre  has  observed  canities  and  ah>|>ecia  follow* 
ing  em* »t ions  in  hysterical  sul>jects.  On  the  other  hand,  I^ejamptel  " 
has  seen  an  exaggerated  growth  of  the  hair  anil  nails  in  h>  sterical 
l»amlysis,  Pitrea  notes  the  i>f>ssibility  of  a  si>ontaueou8  falling  of 
the  nails  analogous  to  that  which  occurs  iu  ataxic  subjects.  White 
spots  in  the  nails  are  quite  common. 

We  must  add  iu  these  ti'ophic  troubles  of  the  skin  the  general 
dr>  ne8s  of  the  integuments,  which  is  very  common  and  may  indut*e  a 
mollification  of  the  electrical  tension  of  the  body  characterized  by  the 
priKhiction  of  sparks  iu  the  hair  uf>ou  the  least  contact  with  the 
cond»,  an  attraction  of  light  bodies  liy  tlie  skin,  etc.*  Th€»se  manifes- 
tations, which  increase  under  the  influence  id  powerful  emotions, 
jieripheral  irritations,  etc.,  are  sometimes  most  marked  on  the  hemi- 
aiiteethetic  aide.  They  disappear  during  damji  weather.  Their  in- 
crease or  diminution  is  accompanied  by  changes  in  character  of  the 
iniliridual  who  is  in  a  state  of  excitement  when  the  skin  m  dry  auil 
the  tension  is  strong,  and  is  depressed  during  damp  w*eather  when 
e  tension  is  relaxed* 
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Hutchiuson  has  reniaiked  tlmfc  tlie  dryness  of  the  skin  in  !i> steri- 
chI  Mibjerts  may  lead  to  the  forniiitioii  *jf  trans ver8€3  fissures  of  the 
j>ttljB8  of  the  bauds  or  soles  of  the  feet,  which  may  be  rebelUoius  to  ■ 
treatment  and  painful."    The  i>atient  in  whom  I  observed  the  eleetri- 
vhI  phenomena  just  deseribed  liad  inultipte  cutaneous  fissures  in  Ihe  ^ 
continuity  of  the  members. 

iEdema. — The  vasomotor  troubles  which  ^\v^  rise  to  these  eutane* 
ous  alterations  in  hysterical  subjects  are  also  the  cause  of  deeper 
lesions,  esi>ecially  of  the  sulx'utane< ms  celhilar  tissue  which  is  often 
the  seat  of  ci^demaa  of  variable  extent  and  duration,  such  as  blue  or 
congestive  tedema  and  white  or  anieraic  (edema.  Hysterical  oedema 
was  observed  by  Sydenham  who  noted  its  two  chief  character istit*», 
namely,  an  alisence  of  |iermanent  (lej>reasil>ility  and  a  morning  pre- 
dominance. Brodie  romi>ares  it  to  an  urticarial  wheal  < if  ^T*eat  ex- 
tent, and  remarks  that  wlien  it  coincides  with  an  articular  affection  it 
often  involves  the  entire  liml>.  Charcot  esjiecially  has  given  an  ex- 
tende<l  description  of  hysterical  (edema.  It  may  lie  encountered  in 
the  two  sexes,  lait  abuost  exclusively  in  adults.  It  only  exce[jtionaliy 
occurs  as  an  isolated  phenomenon  in  the  refj^on  which  it  occupies, 
Imt  most  commonly  cfTexists  with  an  arthral^^ia,  a  paralysis,  or  a  con- 
tracture, and  is  accomijanied  usually  by  anaesthesia*  Most  commonly 
it  is  unilateral  and  IrK'alized,  but  it  may  extend  over  an  entire  side, 
over  the  breast,  the  loin,  the  thorax;  in  exceptional  cases  it  is  bilat- 
eral and  generalized. 

The  coh>r  of  the  (jcdematous  i»arts  varies  greatly  in  different  indi- 
viduals and  also  in  the  same  individual  under  the  influence  of  the 
hysterical  attiu-ks;  it  varies  from  atbill  white  to  a  slaty  blue,  |mjssing 
through  pink,  red,  and  bhie*  It  is  a  hard  <eilema,  not  pitting  cm 
pressure  of  tlie  linger,  fading  off  gradually  at  the  [>eriphery.  It  is 
m*)re  or  less  extensive,  sometimes  limited  to  a  xery  circumscriljeil 
region,  and  presenting  the  api>eHrauce  of  a  huge  urticarial  wheal.  At 
other  times  it  extemls  over  an  entire  member  and  may  even  l>e  gener- 
alized. It  varies  also  greatly  in  volume.  In  the  case  of  a  white 
tedema  the  temperature  remains  normal;  in  f)ink  or  red  (edema  we 
find  occasionaily  a  slight  elevation  of  tem|»emture,  while  in  blue 
oedema  the  ti^mperature  is  Hulmormah  Instead  of  amesthesia  and 
analgesia,  which  are  the  rule,  wesometimf^s  find  in  the  jiffected  re^on 
spontaneous  pains  and  tenderness  on  |>ressui"e — a  dysiesthesia.  The 
CB<lema  which  accompanies  motf>r  troubles  may  follow  their  eooTBe 
strictly,  api>earing  and  disap[>earing  coincidently  with  them;  it  maj, 
however,  fireeede  these  disturlmnces  and  remain  after  their  disappear- 
ance, NotwithstJinding  its  permanent  character,  hysterical  fe<lema  is 
an  essentially  variable  phenomenon,  increasing  or  diminishing  in 
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coiDB€C|«ence  of  an  infimtj  of  causes,  physical  and  moral.  All  cou- 
ditioDs  of  depre.sBioii  are  capable  of  exaggerating  it,  as  are  also  sad- 
ness, fatigue,  cold,  darkness;  tlie  opixjsite  conditions,  on  tlie  oilier 
hand,  cause  a  temporary  fUmiuution  of  the  oedema.  It  is  usually 
influenced  by  the  menstrual  ijeritxl,  at  which  time  it  ia  most  freciuently 
increased. 

Generalized  white  oedema  may  resemble  phlegmasia  alba  dolens; 
a  pink  circumscribed  o?<lema  has  lieen  mistaken  for  a  phlegmon  and 
has  been  incised,  giving  exit  to  black  Wood  only ;  blue  rt*dema  might 
resemble  liaynand's  disease,  but  it  is  not  symmetrical,  does  not  affect 
the  nose  or  eai-s,  and  does  not  appear  gradually  but  suddenl>'.  Hys- 
teria with  blue  tedema  and  theriDoanfesthesia  may  simulate  syringo- 
myelia (Charcot). 

In  cunnectit»n  with  tJHcillating  iir^demas  we  mui^t  mention  inter- 
mittent hydrarthroses,  which,  although  not  belonging  exclusively  to 
hysteria,  are  sometimes  seen  in  connection  with  it,  api>eariug  in  a 
child  affected  with  other  hysterical  troubles  and  undergoing  remis- 
sions and  exaggerations  as  a  result  of  the  same  influences  as  the  hys- 
terical accidents.  Morel  has  recently  reported  a  case  of  hysterical 
epididymitis  occurring  in  paroxysms  coincident  with  those  of  nervous 
CBdema. 

Hemorrhages, — While  on  the  subject  of  these  o^demas  we  may 
conveniently  study  the  hemorrhages  which  are  not  uncommon  in  hys- 
terical subjects.  These  hemorrhages  may  Uike  place  on  the  surface 
of  the  skin  or  mucous  membranes  ur  in  the  sulistance  of  the  cellular 
tissue  and  especially  in  the  subcutiineous  cellular  tissue.  iS|)ontane- 
ons  ecchymosee  are  rather  fre<iuent,  and  as  they  give  rise  to  no  sen- 
sation they  may  pass  unperceived  when  they  are  situated  in  a  part 
which  the  i>atient  cannot  see.  The  knowledge  at  the  i>ossible  exists 
enoe  of  these  ecchymoses  is  exceedingly  import^int  fi*om  a  medico- 
legal iK>int  of  riew,  for  they  might  readily  be  mistaken  for  the  results 
of  traumatism.  They  often  coincide  with  other  forms  of  hemorrhage 
or  with  cedema.  Their  appearance  is  sometimes  accompanied  by 
I)iUD,  local  dartings,  and  they  are  then  not  unlike  the  ecchymoses 
which  sometimes  accompany  the  lightning  pains  of  locomotor  ataxia 
or  of  Denrastbenia.  At  other  times  they  come  on  after  dreams  or 
hallucinations  of  blows  or  violence  of  some  kind ;  they  then  constitute 
the  MtUfmntn  JmW/ which  have  held  an  important  }>lai^e  in  the  history 
of  poBsessioDs  and  also  in  certain  celebrated  legal  processes.  The 
eochymosee  may  be  produced  on  any  part  of  the  l>ody,  but  in  some 
patients  they  apinvir  always  in  the  same  region  (stigmata  of  crucifix- 
ion, etc.  I  Sometimes  they  appear  under  the  mucous  membranes  of 
the  eyelids  or  ball  of  the  eye,  mouthy  etc. 
Vou.  X,— as 
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The  eccLymoaes  are  quite  fi"e(iueiitly  accoiupaiiied  by  true  hemor- 
rhages of  greater  or  leftfl  abuncUiit^e.  Moreover,  in  patiente  subjei't 
t<i  8j>ontaneous  RCchymaHeH,  the  wlighteftt  traumatisms  may  provoke 
8ubcntaDeous  hemorrhages  or  external  bleeding.  The  hemorrhages 
may  manifest  themselves  under  the  form  of  ei>istaxis,  otorrhagia, 
bloody  tears,  or  bloo<Iy  sweat.  At  other  times  the  bhKxl  isauan 
through  a  sohititm  of  continuity  of  the  skin  on  the  dorsal  surfat^es  of 
tlie  hands  or  feet,  or  from  the  foreliea4b  At  tlje  ]>oint  whei*e  the 
lieniorrhage  oceui-s  we  often  oViserve  a  swelling  of  the  integumeiit* 
ampullao  w^hich  complete  the  picture  of  the  stigmata ;  sometimes  tliere 
is  a  turaefaetion  over  a  more  or  less  extensive  surface,  and  generally 
there  is  at  le*ust  a  slight  cedenia  of  the  skin  whieh  is  sensitive,  cold, 
and  a  little  red.  The  bbn^d  always  haa  the  eharacters  of  arterial 
blood.  Whether  or  not  it  has  l>eeo  preceded  l>y  pain  and  accom- 
panied by  either  troubles  coinciding  with  the  convulsive  paroxysma, 
the  hemonhage  is  exceedingly  variable  in  amount  and  tluratioD, 
Relapses  are  frequent  and  are  often  marked  by  a  remarkable  |>eriod- 
icity*  The  mucous  hemorrluiges  which  we  have  already  referred  to, 
aa  well  as  li^niatemesiB  and  haemoptysis,  often  have  this  same  period- 
icity without  lM*ing  in  any  way  related  to  the  menstrual  flow  which, 
in  many  citses,  continues  reguhirly  and  in  normal  amount. 

HyHiericcd  Brettst, — Following  a  consideration  of  the  cedemas  and 
hemorrhaKert  connected  with  vasomotor  troubles  comes  naturally  that 
of  the  hysterical  breast,  the  nature  of  which  was  well  recogniised  by 
Willis,  Pomme,  Watson,  Astley  Cooper,  and  Brodie.  The  masto- 
dynia  may  l^e  determined  by  a  traumatism,  by  some  lesion  of  the 
genital  organs,  or  by  a  sort  of  suggestion  when  some  acquaintance 
suffers  from  a  tumor  of  the  breast;  but  frefjuently  the  cause  remains 
obscure.  The  neuralgia  appeai-s  most  often  to  coexist  with  an  in- 
crease of  volume,  although  this  enlargemcDt  is  not  always  readily 
ap]>reciable.  We  have  then  a  dyssosthesia  characterized  by  sponta- 
neous pains  and  by  an  exquisitei  sensibility  to  the  slightest  contact. 
This  dysiosthesia  may  extend  over  the  entire  corresponding  side  of 
the  body  and  it  generally  coincides  with  a  sensory  amesthesia.  Fur- 
thermon*  the  exaggerated  sensibility  of  the  skin  and  the  pain  coincide 
wnith  a  diminution  of  tactile  sensibility  in  all  its  forms.  The  perma- 
nent dysaeathesia  is  exaggerated  under  the  influence  of  the  emotionap 
of  the  menstrual  periods,  of  certain  i>eripheral  irritations,  and  of  cer- 
tain forms  of  food  and  drink.  A  shock  or  pressure  on  an  hystero^ 
genie  zone  may  bring  on  a  paroxysm  which  sometimes  coincides  with 
a  convulsive  manifestation. 

Ordinarily  the  pain  coincides  with  a  swelling  of  the  lireasi  and 
sometimes  with  a  redness  of  the  integument.     In  a  woman  whom  I 
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havB  bad  the  opixniuuity  ol  observing,  both  breaBtB  were  i^erfectly 
svniiiietrical  iu  the  intenak  of  the  attack  aud  the  skin  jjreaenteil  nr» 
chanK^  in  color.  While  I  was  examining  lier,  her  comjiauirui  made 
an  offeDHive  remark,  and  under  thiti  intliiene^,  at  the  same  time  as  the 
skin  reddeneil,  the  left  l>reast»  which  wius  the  seat  of  the  trouble,  be- 
came marbled  over  with  little  red  spota,  like  a  searhitiiiiform  raah, 
tlie  patches  of  which  soon  coalesced,  forming  a  imifonn  rednesa  which 
jiassed  a  little  bevuud  the  limits  of  the  breasts,  hot  did  not  sju'ead 
along  the  course  of  the  nerves.  At  the  same  time  as  the  skin  grew 
re<l,  the  bi'east  became  iiniformly  swollen,  and  erection  of  the  nipjile 
occurred.  The  entire  region  l:iecame  the  seat  of  a  smarting  sensation 
v\  ith  pricking  of  the  skin  and  dartings  into  the  mammary  gland  which 
l»et*ame  heavy.  All  these  phenomena  reacdied  their  lieight  within  a 
minute.'*  The  congeHtion  of  the  skin  may  be  wanting,  but  it  is  some- 
times so  intense  as  to  assume  a  violet  color.  Sometimes  the  tume- 
faction disapi*c^r8  completely  in  the  intenal  of  the  attacks,  bnt  when 
the  latter  rei^nr  fre<|uently  and  have  existed  for  a  considerable  period, 
the  swelling  becomes  |)ermanent. 

Palpation,  which  is  usually  impossible  during  the  paroxysm  V>e* 
cause  of  the  pain,  sometimes  reveak  to  us  during  the  interval  the 
presence  of  liistinctly  circumscribed  tumors  (Towler)  which  are  more 
or  Isss  movable,  together  with  engorgement  of  the  milk  ducts.  Cer- 
tain cases  of  this  nature  cited  l>y  Fowler,  in  which  ablation  had  been 
ad^^sed,  were  cured  by  psychical  treatment,  Gilles  de  la  Tourette 
cites  several  cases  in  which  amput^ition  of  tlie  breast  was  practised 
without  result. 

Muscular  Atrophy,— Out  knowledge  of  muscular  atrophy  in  hys- 
teria is  of  recent  date ;  a  pu[*il  of  Se^ligmiiller  had  noticed  it  in  1884, 
Viut  it  IniH  been  more  esjieciaUy  studied  by  Babinski  who  states  that 
it  has  the  following  charac^tei's :  diminution  of  volume  in  variable  de- 
gree and  sometimes  very  rapid,  absence  of  fibrillary  twitching,  nor- 
mal idiomuscular  excitability ;  diminution  t»f  electrical  irritability  in 
proportion  to  the  degree  of  atrophv,  but  without  the  reaction  of 
degeneration;  recovery  as  rapid,  sometimes,  as  the  onset  These 
characters,  however,  ai-e  not  absolute.  These  muscular  atrophies  are 
seen  most  frequently  in  men ;  they  are  of  quite  common  occurrence 
following  a  traumatism,  and  coincide  usually  with  a  paralysis  or  con- 
tmctore.  This  coincidence  is  tlie  nde,  yet  cases  have  been  observed 
in  which  the  atrophy  was  on  the  side  opposite  the  hemii>legia  (Char- 
cot). It  may  l>e  generalized  in  the  paralysed  or  contraetured  mem- 
ber; as  a  rule  it  is  preceded  by  pricking  sensations,  formication,  and 
sometimes  fibrillary  twitching  (Gilles  de  la  Tourette).  It  aflfects  the 
small  muscles  of  the  f peripheral  parts  as  well  as  the  large  muscles  of 
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the  limbs.  Sometimes  it  is  limited  to  certain  groups  of  masdes, 
such  as  those  of  the  shoulders,  arms,  or  hands.  Simple  hysterical 
atrophy  is  ordinarily  accompanied  not  only  by  paralysis  or  contract- 
ure, but  also  by  troubles  of  sensation ;  this  constitutes  an  imx>ortant 
characteristic,  but  which  may  be  met  with  also  in  syringomyelia. 
The  duration  of  the  atrophy  is  exceedingly  variable ;  it  may  last  for 
months  or  years,  and,  when  the  paralysis  or  the  contracture  gets  well 
more  or  less  rapidly,  a  certain  length  of  time  always  elax>ses  before 
the  muscles  regain  their  normal  volume. 

This  muscular  atrophy  may  coincide  with  trophic  lesions  of  the 
bones  and  of  the  skin ;  the  fingers  become  tapering  and  their  integu- 
ment becomes  thin  and  assumes  the  appearance  of  glossy  skin.  These 
troubles  may  api)ear  with  great  rapidity  and  disappear  just  as  sud- 
denly. The  presence  of  hysterical  stigmata  enables  us  to  make  a  cor- 
rect diagnosis. 

Pitres  has  noted  a  si>ontaneous  falling  of  the  teeth  in  an  hysteri 
cal  patient  who  had  had  rejieated  attacks  of  paralysis. 

Following  long  immobility  in  consequence  of  paralysis  and  espe- 
cially of  contracture,  we  may  find  fibrotendinous  retractions  which 
may  necessitate  surgical  intervention;  this  is  usuaUy  efficacious. 
The  cause  of  these  ankyloses  apx>ears  to  reside  in  the  tendons  and 
their  sheaths  and  the  surrounding  tissues  rather  than  in  the  articula- 
tions themselves. 

Apart  from  any  paralysis  or  ctmtracture  we  sometimes  observe  in 
the  tendinous  sheaths  and  synovial  burssB  crepitation  and  loud  crack- 
ings, which  may  be  increased  and  cultivated"  and  which  appear  to 
be  due  rather  to  a  peculiar  tension  of  the  muscles  than  to  any  trophic 
lesions  in  the  tendon  sheaths. 

Pyrexia, 

Hysterical  fever  should  be  regarded  as  a  part  of  the  paroxysms 
much  more  than  as  a  trophic  trouble,  in  which  category  it  is  apt  to 
be  placed ;  its  chief  characteristic,  indeed,  is  the  very  fact  that  it  is 
not  accompanied  by  any  marked  degree  of  emaciation. 

The  older  writers,  Baillou,  Riviere,  Tissot,  and  Robert  Whytt, 
admitted  the  existence  of  a  nervous  fever.  Pomnie  recognized  an 
hysterical  fever  which  was  perhaps  a  ])seudo-fevpr,  and  which  did 
not  rest  upon  fticis  sufficiently  authenticated  to  withstand  the  doctrine 
of  Broussais,  with  which  disappeared  ner\^ous  and  hysterical  fever. 
Beau,  however,  admits  the  existence  of  a  false  typhoid  fever  of  ner- 
vous origin,  and  with  Briquet  hysterical  fever  was  apjain  recognized. 
However,  any  facts  adduced  before  the  introduction  of  the  clinical 
thermometer  were  hardl}'  certain,  and  Pinard  again,  in  1883,  denied 
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the  exiatenoe  of  a  tiue  hysterical  fever.  He  recogDized  an  hysterical 
pseudo-fever,  without  elevation  of  temperatui'e,  characterized  by  a 
temporary  acceleratloD  of  the  pnlKc,  which  he  regarded  as  related  to 
the  permanent  tachycardia  of  exophthaLmic  goitre.  But  the  obserra* 
tions  of  DelKJve,  Barie,  Fabre,  Auffleck,  Bressler,  Hanot  and  Boix, 
Vizzioli»  Spoto,  and  othei-s*'  have  put  beyond  dnul>t  the  existence  of 
u  true  pyrexia  of  hysterical  origin. 

Hyrtterical  pseudo- fever  is  the  more  fre<|ueDt,  but  it  has  not  the 
Hume  im]>oi*ta»ce;  it  is  manifeHtt*d  under  the  continuous,  intermittent* 
and  remittent  foruiH.  It  adds  mm*li  less  to  the  difficulties  (»f  diagno- 
sis than  does  the  true  hysterical  fever;  the  latter  may  api>ear  alone 
or  in  ctmnectiou  with  the  other  manifestiitiona  of  the  hysterical  parox- 
ysm ur  with  a  si>ecial  complex  of  symptoms  which  simulate  a  Wsceral 
affection. 

lu  simple  hysterical  fever  the  course  of  the  tera|>eratuTe  is  ex- 
tremely variable,  l>eiug  sometimes  tin  elevated  in  the  morning  i\a  in 
the  evening,  sometimes  higher  in  the  eveuing  than  iu  the  morning; 
sometimes  the  high  temperature  is  interruptetl  by  sulnKirmal  temper- 
ature; it  may  lie  as  low  as  2^)'  C.  (84.2  F.).  A  maximum  temj>er- 
ature  mucli  higher  than  woidd  seem  t^i  1)6  compatible  with  life  haa 
been  observed.  These  hy|M?rthermal  attacks  are  terminated  most 
commonly  by  a  rai>id  fait  of  temj^erature.  Occasioiudly  the  surface 
temperature  is  said  to  l»e  unevenly  tlistributed.  The  pulse  and  the 
amount  of  jjerspiration  often  bear  no  relation  whatever  to  the  degree 
of  temperatiire.  The  fever  aiijieai-s  often  suddenly,  foUowiug  the 
receipt  of  some  mental  ahoi*k»  and  it  may  disapf^ear  in  the  same  way 
and  from  the  same  cause.  Hysterit»al  fever  may  coincide  with  the 
attacks  of  convulsitms,  which  do  not  arrest  it.  This  absence  of  an- 
tai^onism  lietween  the  sjiasm  and  the  fever  is  not  an  exclusive  char- 
acteristic of  hysterical  fever;  I  have  published  a  case  in  wliich  fre- 
quent convulsive  attacks  occurred  during  the  course  of  an  acute 
articular  rheumatism  accompanietl  by  heart  complications  and  fever. 
Simple  hysterical  fever  may  (X'cur  under  a  remittent  or  an  intermit- 
tent form;  the  latter  may  present  the  picture  of  the  three  stages  of  a 
malarial  fever.  When  hysterical  fever  is  accompanied  by  symptoms 
apparently  iK:>intiug  to  the  existence  of  visceral  lesions,  it  may  assume 
various  forms,  Tlie  false  typhoid  fever  deecrilied  by  Beau  hiis  Iteeu 
found  to  lie  hysterical  in  nature  by  Eigal,  Bertoye,  and  Hanot  and 
Boix.  Other  forms  which  have  been  noted  are  the  pseudomeningitic. 
dyspncEic,  and  peritonitic,  reproducing  the  symptomatology  of  acuta 
meningitis,  grave  pulmonary  affections,  and  peritonitis.  Indeed, 
hvsteria  plays  an  important  role  m  the  etiology  of  pseudo|>eritonitifi 
(the  fieritoiiisni  of  Oubler)  and  in  pseudomeningitis  (meiiingism  of 
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Dupre).  Tliis  latter  in  particulaily  interestingj  Bmce  it  haa  been 
encountered  id  childi-eD/'  The  prefcjenee  in  the  neighborhood  of  au- 
other  patient  sufferiog  from  a  real  visceral  aifection  seems  to  play 
some  part  iti  tiie  development  of  these  forms  of  hyst-t^rieal  fever. 

The  principal  characteristic  of  hysterical  fever  is  the  absence  of 
emaciation.  There  is  no  doubt  that  tlie  examination  of  the  urine  will 
be  of  great  assistance  in  the  diagnosis  of  hysterical  fever,  if  it  sliows 
a  diminution  of  fixed  residue,  or  nrea,  and  of  phosfihorie  acid. 

Pfimlyses  and  Ctmtractures. 

A  great  number  of  hysterical  subjecti*  present  in  what  is  their 
normal  condition,  in  the  intervals  uf  the  attat-kH,  a  certain  degree  of 
motor  weakness,  usually  more  marked  on  t>ne  siileand  most  frecjuently 
the  left.  Tins  weakness  coincides  ordinaril^^  with  anaesthesia  or  somo 
of  the  various  troubles  of  sensibility.  Or  again,  in  place  of  a  simple 
weakness  of  the  organs  of  mntinn,  we  mav  sonietimes  i>l»serve  func- 
tional anomalies,  a  tendency  to  rigidity,  to  contracture,  or  to  tremor. 
These  germs  of  pjyralysis  and  of  ctmtracture  may  l>ec(jme  developetl 
in  a  great  numlx^r  of  conditions,  usually  those  asnocintod  witli  a  de- 
pressed state  of  the  orgiuiiam* 

We  may  find  references  to  liystericnl  paralysis  and  contracture  iu 
tlie  oldest  writers,  but  their  scientific  study  is  of  recent  date.  It  will 
suffice  to  mention  the  names  of  Brodie,  Piorrv ,  Macario,  Lay  cock, 
Gendrin,  To^ld,  Tiirck,  and  R«Mnbt*rg,  who  have  made  interesting 
contributions  to  the  literature  *jf  tlie  subject;  after  them  came  Bri- 
quet^ and  finally  Charcot.  For  a  long  time  it  was  held  that  tliese 
paralyses  and  coutnictures  formed  in  a  measure  appendices  of  the 
attacks,  but  in  reality  they  hardly  liave  anything  to  do  with  the 
attacks  in  more  than  half  of  the  cases  and  jjerhaim  more  i*articularl\ 
with  those  which  have  been  called  apoplectiform  or  lethargic.  The 
enjotions,  if  intense  nr  long  continued,  may  produce  these  mot^ir 
troubled.  Infections  and  intoxications  may  produce  the  same  effei*t«. 
Jicting  as  causes  of  depression,  and  so  may  cold.  Fatigue  niay  have 
the  same  efl'e<*t  (imralyHis  by  exhaustion),  and  it  api>ears  to  l>e  ca- 
pable of  lusting  even  when  it  is  but  the  result  of  a  dream;  I  hav«  se>e« 
a  paraplegia  which  seemed  to  I>e  the  consecpienco  of  a  pri>h»ng«Ml 
dream.  Traumatisms,  shocks  of  all  kinds,  liK'al  affei'tious,  and  rheu- 
matism^  all  api)ear  to  play  an  impt>rtfLnt  rule  in  the  production  of 
these  paralyses  and  contracture's.  Chai-cot  attributes  a  preponderat- 
ing influence  to  the  imagination  in  the  production  of  traumatic  |)ar- 
alyses,  and  he  hajs  given  the  name  of  period  of  preparation,  of 
meditation,  to  the  period  of  time  which  separates  the  i^eoeipt  of  the 
shock  from  the  api)earance  of  the  paralytic  symptoms.     This  period 
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^xxkAj  often  fail,  however,  the  [>aralv8i8  manlfestiDg  itaelf  immediately  ; 

.e^nd  furthermore,  the  phenomena  of  shock  which  are  often  seen  in  the 

lower  animak  show  that  the  intervention  of  the  imaii^nation  is  not 

indispensable.     The  effect  of  physical  or  moral  shock  may  Im?  more 

Hiraply  explained  as  mere  fatigue;  and  most  so-called  i^sychic  paraly- 

ftew  (dependent  on  idea,  Russell  Reynolds;  durch  Einhildung,  Erhi 

■  are  preceded  by  conditions  of  exhaustion  and  of  depressing  emotions. 
It  is  not  only  the  violent  and  depressing  excitations  which  are 
capable  of  causing  hysterical  paralyses;  there  are  paralyHesJjy  in- 
irritation,  U}  revive  an  expression  that  Erasmus  Dar\^in  employed  in 
another  sense.  In  conBe4|Uence  of  the  absence  of  physiological  irri- 
tations, we  may  see  the  ai)[>earance  of  transitory  ijaralyses  which  are 
instructive  from  the  point  of  view  of  the  pathogenesis  of  hysterical 
paralyses;  the  night  palsy  of  Weir  Mitchell  would  often  belong  in 
this  category. 
^  The  exciting  cause  of  paralysis  or  contractui'e  hi\s  some  relation 
H  to  the  localization  of  the  trouble.  The  paralysis  which  follows  an 
apoplectiform  attack  is  often  hemiplegict  that  which  follows  a  trau- 
matism is  usually  most  marked  in  the  injured  limb;  and  it  is  the 
same  with  that  which  follows  excessive  labor,  for  it  is  most  i)ro- 
nouuced  in  the  part  in  which  the  fatigue  is  most  felt.  The  ]uirai>legic 
form  is  not  uncommon  after  moral  shocks.  In  a  general  way  it  may 
be  said  that  it  is  the  side  which  is  amyostheuic  in  the  Imbitmil  state 
that  is  most  liable  to  be  affected;  it  is  not  surprising,  therefore,  that 
hysterical  pairalysea  and  contractures  are  moat  (re<|uent  on  the  left 
side. 

I  The  paralysed  and  contractures  may  be  found  in  both  sexes;  they 
are  rare  in  the  aged  and  in  chililren  below  the  age  of  ten  yeajis.  The 
varieties  of  paralysis  and  conti-acture  ai'e  not  etpially  frequent;  the 
hemifilegic  form  is  the  one  which  is  most  often  encovmtered — in 
^  al>out  half  of  the  (*ases,  and  usually  on  the  left  side;  the  paraplegic 
^  form  is  seen  in  only  alxmt  one-sixth  of  all  eases;  the  localized  fornVs 
are  exc5eedingly  variable,  the  different  ones  taken  by  themselves  are 
mlher  tincommon,  although  altogether  these  form  about  one-third 
of  all  the  oasee. 

yfm/^,<rc^,— The  elinic-al  study  of  hysterical  paralyses  has  been 
ularly  well  done  recently  by  Paul  Richer.** 
le  onset  of  the  paralysis  may  be  slow  or  sudden,  even  iuflttintn- 
.  Sojnetime«  it  is  preceded  by  formication,  numbness,  or  pain, 
-^  -  rule  it  is  incomplete,  and  ccmceming  this  Richer  has  noted  that 
even  when  both  legs  are  affected  and  the  patient  is  confined  to  the 
bedt  ft  cAreful  examination  will  show  that  the  paralyzed  meml^ers  are 
capable  of  motion  in  some  of  their  parts,  altliough  this  power  is»  it 
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is  tTue»  very  slight.  The  paraly»iB  affects  the  antagouistie  muBcles 
equally.  It  is  only  rarely  accoinpanieil  by  nutritive  disturbanoeB, 
aiid  the  lowering  of  temperature,  which  has  Ijeen  noted,  is  very  in- 
constant. It  is  not  only  vcihintary  movenjent  which  is  affected  in 
hysterical  paralysis,  but  the  muscular  tonicity  as  well;  this  is  well 
seen  iu  the  face  whore  the  wrinkh?s  are  effaced  and  the  nostrils  are 
flattened;  the  muuth  is  often  drawn  to  one  side.  This  loss  of  tonicity 
is  not  by  any  means  peculiar  to  organic  jmralyses,  as  has  been  as* 
sm-teiV  The  paralyzed  muscles  have  lost  their  electrical  sensibility; 
their  electrical  contractility  is  preserveil,  Imt  whatever  may  be  the 
intensity  of  the  current  it  is  not  felt.  Hometimes,  however,  the  elec- 
trical contractility  is  diminished  or  even  abolished,  and  Kicher  ob- 
served a  case  in  which  the  power  of  voluntary  movement  returned 
Ijefore  the  elertrii-al  contractility-  Very  often  hysterical  paralysis  ia 
accompanied  by  troubles  of  sensibility  which  are  superposed  upon  it 
with  a  remarkable  exfu'titnde  (Charcot).  Sometimes,  however,  the 
tlisturbances  of  sensibility  are  much  more  extensive  than  the  motor 
tiTiubles  and  may  involve  an  entire  side,  including  the  organs  of  spe- 
cial sense. 

The  cutaneous  reflexes  rarely  |jersist,  even  when  the  sensibility  is 
not  abolished;  the  tendon  reflexes  are,  on  the  contrary,  most  com- 
monly exaggerated.  We  can  often  excite  even  an  epileptoid  tremor; 
the  trouble  is  a  sort  of  spasmodic  paralysis  and  is  readily  transformed 
into  contracture.  It  is  very  exceptiomJ  to  ol»sene  a  diminution  or 
abolition  of  the  tendon  reflexes,  and  in  such  exceptional  cnsf'^s  a  con- 
tracture is  hartUy  to  be  feared ;  but  iu  the  course  of  a  relaxed  paraly- 
sis with  loss  of  reflexes,  we  may  occasionally  see  the  latter  reappear 
an<l  then  L»ecome  exaggerated,  and  iu  such  case  the  opj>ortumty  for 
contracture  returns.  One  of  the  characteristics  of  liysterical  paraly- 
sis is  to  vary  in  intensity  under  the  influence  of  very  slight  causes 
or  even  without  any  appreciable  cause  whatever 

The  paralysis  is  sfimetimes  fixed  and  oliwtinately  resists  all  treat- 
ment for  years,  while  at  other  times  it  is  not  only  variable  in  its 
intensity  but  changeable  in  its  seat,  passing  from  one  side  to  the 
other,  from  one  region  t^)  another,  affecting  successively  an  arm,  a 
leg,  the  muscles  of  the  larynx,  the  diaphragm,  etc.  Termination  in 
recovery  is  the  rule,  and  it  may  be  gradual  or  sudden.  The  latter 
occurs  especially  as  the  consequence  of  some  lively  mental  impres- 
sion* A  gradual  recovery  is  sometimes  announced  by  feelings  of 
uneasiness  in  the  limbs  or  by  dreams  of  movement.  In  one  patient^ 
a  woman,  tlie  diminution  of  the  paralysis  was  first  manifested  by  the 
ability  to  move  in  the  bath.  Very  freriuently  the  paralysis  is  traiu^* 
formed  into  a  contracture,  which  may  show  itself  suddenly  following 
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Jm  traumfttiam  or  a  moral  Hhr>ck;  more  rarely  the  coDtractnre  in  e«tal>- 
HsLed  gmdiiall  V . 

AHftma-abdi^la. — Cbiiroot  ami  Richer  emphasized  especially  a 
motor  trouble  which  hokhi  an  important  place  in  the  history  of  hys- 
terical i>araly8es,  the  existence  of  which  had  been  briefly  referred  to 
l)y  several  writers,  e8i»ecially  by  J*iccoud;  in  this  the  patients  are 
able  to  make  rather  energetic  movements  while  in  the  bed*  but  are 
incapable  of  standing  erect  or  of  walking.  The  afl'ection  has  been 
Htmlietl  considerably  of  recent  yearh,  and  es^>ecially  by  BkK'*j,  who 
has  given  it  the  name  of  astiwiirabjusia.  Richer  retiiarks  that  astixsia 
and  abasia  most  fre4iiientty  coexist,  but  while  abasia  may  exist  alone 
astasia  cannot  exist  with(»iit  abtisia;  that  is  to  say,  it  is  jnissilile  that 
a  patient  may  stand  without  Ijeing  able  to  walk,  but  no  case  is  known 
in  w^hich  walking  was  iHissible  and  stamling  imi>os8ible.  Astasia- 
abasia  is  regarded  not  as  an  inct>mplete  [wiralysis,  but  as  a  systematic 
imlsy  of  the  movements  necessary  for  walking  and  standing  j  its  char- 

Sacteristie  feature  is  held  to  lie  the  integrity  of  movements  when  the 
patient  is  in  l>ed.  But  al)st>lute  integrity  of  movements  can  l>e  de- 
monstrated only  by  measurements  of  energy  and  rapidity  of  motion, 
and  thus  far  tliese  measurements  are  wanting  in  cases  of  jistasia- 
aljasia.  I  h/ive  hwl  oi'tvusicm  to  make  a  dynamometric  examination 
and  a  study  of  the  reaction  time  both  l)efoi'e  and  after  recovery  in 

■li>8terical  subjects  whose  incomplete  imraplegia  rei-alled  the  charac- 
ters of  astasia-aliasia ;  and  as  long  as  these  troubles  of  walking  and 
standing  lastetl,  there  was,  while  the  patient  wiis  in  l>ed^  a  diminu- 
tion of  energy  of  the  different  movements  together  with  an  increase 
roi  the  reaction  time."  In  order  to  demonstrate  the  existence  of 
lystematization  of  a  paralysis,  it  is  al*solutely  necessary  to  prove  the 
integrity  of  all  movements  not  a<hii>ted  to  the  s|>ecial  function  in 
question.  We  shall  return  to  the  clinicfil  history  of  this  incomplete 
liaralyais,  which  may  be  manifested  in  the  upper  extremities  and 
affect  si^ecially  the  most  dehcate  functions. 

Contracture  exists  often  in  the  latent  condition  (diathesis  of  con- 

Iriu^ture)  in  hysterical  subjects,  who  have  an  exaltation  of  the  tendon 

rt'flexes,  epileptoid  tremor,  and  [M^culiar  electrical  reactions  wliich 

J  have  l>een  well  descril>etl  by  Richer.     Real  c<:)ntractiire  is  easily  pro- 

roked  by  various  stimuli,  but  esixeciall}'  by  shock  and  local  irritations. 

Permanent  hysterical  contracture  may  be  aci'ompanied  l>y  amrs- 
thesia  or  dysiesthesia*  Painless  contracture  is  the  more  common;  it 
may  appear  suddenly  after  the  receipt  of  a  traumatism  or  in  conse- 
luence  of  some  strong  emotion;  it  is  then  sometimes  the  first  mani- 
Inttation  of  hysteria.  At  other  times  it  is  preceded  by  a  weakness  or 
numbneaa  of  the  limb  or  by  sfmsmodic  symptoms,  such  as  epileptoid 


tranor,  lwtlcliiii|$»»  elc.    It  maj  incrafie  gadomlly  or  it  mmy  attfttnl 
Hb  Bjariinnfo  al  anoe.    The  Utt^  is  the  more  qsiubI  mode  of 
Tkt  stiffneas  ja  cougideraMe  mnd  ia  fixed«  bat  it  mA\ 
ovemMne  bj  a  slow,  cxwitimifxi,  and  ewesi  tndioii.     Whaleffer  \ 
the  attitude  of  the  limbB,  the  antigaDirtb  mosciilar  groitps  are  eqoallj 
affeded^  attboagh  there  must  be  eome  pcedominaiioe  of  acticai 
one  aide  or  the  olber  which  delennizifs  the  attitude  taken.     While^ 
hjulerical  paraljsia  nuiea  freqaeotlr  in  intenaitj,  oootiaGtim  ta  in 
gffiPff^l  leanarkably  petsistent  and  onTaiying.    HierB  maT  be  a  : 
iDflDlarjr  raaolalioD  dminig  sleep,  but  in  cases  of 
tteaolittion  is  nsaaUy  inoomplele.     The  seoaibilttx  ia  onUnarily  af- 
Ceeled  just  as  it  ia  in  caaes  of  pandyais^  aiUBHstheaia  is  the  modifi- 
oaiion  mosl  commonly  noted.    Too  often  the  oootiaetaie  petaiala  for 
Montha  absolotely  immobile,  bot  aomefeimes  it  di^^ipeaza  mwHpnljr 
and  then  aa  midenly  r&appeais — coniracimt  ik  rfptHHm;   at 
lima  it  diaaiipeaiB  from  one  reigion  to  reappear  in  i 
turt  erro^qm  (Rieher).     Its  termination  may  be  sloir  or  rapid.     The 
alov  teminaikNi  ia  eflfected  by  a  diminntioQ  of  the  stiffneaa  which  m 
leplaaed  by  a  pareaia,  which  in  tnm  diaappeara  slowly ;  bot  the  ten- 
deaey  to  contracture  often  persiela  for  a  loQg  time.    The  i 
adni^tioii  ia  rather  frequent  as  a  cnnaeqiienoe  of  eoMiliona,  of  tbaj 
ao^odled  anbveniire  treatment;  bot  eren  in  theae  caawi  we  often  aee  a ' 
latii^  mariied  parems  persist  for  some  days,  and  the  tendeney  to 
eootmdiiie  attll  remains,  showing  itself  sometimee  for  montha  by  an 
epilepioid  tremor. 

Although  nsnally  painleaa,  perataneiii  oootnetaie  may  \ 
he  aeeompanied  by  shooting  pains  or  vesrj  trcmbleBorae  formieatian  in 
the  affected  memtjers.    OcomonaUy  these  pains  are  so  intense  tfiat 
the  patient  begs  for  an  amputation  of  the  limb.     In  one  such 
Chaioot  adirised  the  stietching  of  the  median  nefre*  snd  this  was  fol*  | 
kiwed  by  a  diaappeaiaooe  of  the  pains.    Briquet  has  aeen  soocesafal ' 
traatment  of  painful  eantracture  by  means  of  wet  cups;  opimn  in 
Urge  doaes  may  also  be  of  serrice. 

Sometimes   the   contracture  is  Tsriable^   becoming  exuggeiaied 
through  the  infloeiice  of  the  atteotiain  or  by  mancennes  iiitwMieti  to 
ofeteome  it.     Instead  of  petsiatiiig  ooostantly  it  may 
■Jeep;  again  the  attitudes  may  not  obey  the  law  of  being  in  Smdoinl 
for  the  upper  extremity  and  in  extension  for  the  lower;  ami  the 
tKNtblea  of  aeoaation  may  also  be  waattog.    Richer  thinbi  that 
mnditratinoa  are  cfaaracterislie  of  what  he  ealb  psTcbiiml  cnotnMv^ 


Omnpljcations  of  hysterical  parmlyaeB  and  contractures  are  ^uk*m 
-^-  ^     the  fkaralysea  are  only  axeeplioiiilly  aeompimd  by  J 
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ixmscular  atix)ph>,  and  the  tibruteucUuoub  retractioiis  seen  in  con- 
nection with  contractures  are  also  very  rare. 

The  paralysis  may  lie  hemiplegic,  munoplegic,  paraplegic*  or 
quadriplegic,  and  the  coDtractures  may  assume  the  name  forms. 
Hemiplegia,  either  flacx'id  or  rigid,  is  one  of  the  most  common  (ormH 
of  hysterical  pamlyHis;  in  nearly  threes  juarters  of  the  cases  it  is 
located  on  the  left  side.  Hystoric-al  hemiplegia  follows  and  invades 
the  same  parts  as  hemiana'^sthesia  and  hemiamyosthenia,  of  which  it 
seems  to  be  an  exaggeration.  Hysterical  hemiplegia  may  <K'cur  at 
all  ages,  but  is  most  frequent  in  adults  who  are  most  exposed  to  the 
exciting  causes  of  the  aflfection. 

The  intensity  of  the  paralysis  varies  greatly,  frt>m  a  slight  paresis 
to  a  complete  paralysis.  Unlike  what  is  usually  seen  in  organic 
liemiplegia,  the  lower  extremity  is  ordinarily  the  most  afteeted  in 
hysterical  hemiplegia,  Wlien  the  motor  paralysis  is  very  pro- 
nounced, the  troubles  of  sensibility  are  usually  also  more  marked, 
and  in  such  cases  the  sjiecial  senses  are  often  involved.  The  walk  is 
quite  characteristic.  In  organic  hemii»legia  the  patient  carries  the 
trunk  first  over  to  the  nuu-puralyzed  side  and  rests  all  the  weight  of 
the  body  on  the  sound  limb,  tlien  carrias  the  imralyzed  limb  forward, 
making  it  descril^e  the  arc  of  a  circle ;  the  hysterical  patient,  on  the 
contrary,  drags  the  affected  member  after  him,  sweeping  the  ground 
with  it  This  walk  of  the  hysterical  paralytic  is  not  strictly  speak- 
ing characteristic,  for  it  is  the  gait  of  flaccid  hemiparaplegia. 

The  diagnosis  of  hysterical  from  organic  hemiplegia  may  present 
certain  difficulties.  Sensitivo-sensorial  anesthesia  does  not  exclude 
the  possibility  of  an  organic  lesion,  for  these  unilateral  troubles  of 
sensibility^  may  be  associated  with  a  capsuh^r  lesion,  and  even  ct>ncen- 
trie  narrowing  of  the  visual  field.  The  preservation  of  the  tendon  re- 
flexes in  hysteria  is  a  yaluable  sign,  but  it  may  be  wanting.  It  is  by 
a  study  of  the  other  associated  troubles  and  of  the  previous  history  (»f 
the  ease  that  we  can  usually  arrive  at  a  diagnosis. 

Tlie  hemiplegic  form  of  contracture  is  more  rare  than  flaccid 
hemiplegia.  The  superior  extremity  is  generally  in  flexion;  the  arm 
is  in  adduction,  the  forearm  in  supination  is  flexed  at  a  right  augh« 
with  tlie  arm;  the  hand  is  also  flexed.  In  the  exceptional  case  of  ex- 
ti'^usioii  of  the  foreann,  the  hand  is  geoerally  flexed  in  forced  pixma- 
tion,  and  the  fingers  are  lightly  flexe<l  in  the  palm.  In  the  lower 
extremity  extension  is  the  more  frequent  position,  and  is  often  accora- 
|»anied  by  rotation  inwards. 

It  has  long  been  a  matter  of  dispute  whether  or  not  facial  paraly- 
sis exists  in  hysterical  hemiplegia,  TtNlnle  Todd,  Althaus,  Hasse, 
and  Charcot  regard  it  as  rare  and  even  doid>tful,  Briiiuet,  Le  Breton, 
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aod  Helot   hold  that  it  reall  v  exists,  even  if  it  is  not  {requent.     The 

olMervatioiis  of  Brissaud  and  Marie  and  of  Gilles  de  la  Totu'ette  havtt 
shown  that  in  hysterical  hemiplegia  there  may  be  a  condition  of 
spasmodic  contraction,  sometimes  mth  tvvitchings  of  the  muscles  of 
the  face  on  the  opposite  side,  together  with  suijerposed  anesthesia 
or  dysrostliesia.  These  facts  have  seemed  to  argue  against  the  exist- 
ence of  facial  paralysis,  but  the  observations  of  Chantemesse  and  of 
Ballet  (1H',)U)  have  since  established  its  existence  without  question. 
I  fiad  pre\-iously  shown  that,  even  in  simple  hysterical  amyosihama 
there  is  paresis  of  the  tongue  on  the  cor i*es ponding  side/'  An  anal- 
ognus  paresis  vnn  be  demonstrated  in  the  lips  and  the  masseter  mus- 
cles. We  may  further  m^Ui  in  hysterical  amyusthenics  that  there  is 
a  retJirde4l  rt^actiun  time  in  the  weakened  muscles  of  the  face  and  jaw. 
1  have  noted  that  the  glossolabial  contnu^ture  on  the  side  opiMisito 
the  paralvsis  of  the  members  may  be  tlie  consequence  of  a  paresis  of 
the  hice  on  the  hemiplegic  side.  I  have  inth^ed  found  that  in  tlie  in- 
(hired  paralysis  <jf  hysterical  patients  there  is  often  an  increase  of 
motor  energy  on  the  opposite  side.  In  one  ease  I  oliserved  that  as 
tli*^  hemiplegia  l>ecame  less,  there  was  a  diminution  of  force  on  the 
healthy  side.  Tliis  soii  of  balance  of  nervfius  fiction  is  not  readily 
explicable.  I  may  recall,  however,  that  Claude  Bernard  Inis  noted  an 
analogous  fact  in  the  coui'se  of  his  studies  on  the  sympathetic  nerve: 
**  At  the  same  time  that  galvaui^^atir  m  of  the  upper  part  of  the  ay  raiiat he- 
tic  nerve  reduces  the  t^^nifierature  of  the  corre^sponiling  ear,  we  see  the 
tenijierature  of  the  other  ear  become  elevated.  This  is  a  constant  fact.'* 
Facial  paralysis  and  gIossolai>ial  spivsm  ordinarily  coincide  with 
tlie  hemiplegia.  S<unetimes  the  face  is  contrat^tured,  wliile  the  corre- 
s|>onding  limbs  are  flaccid.  Sometimes  the  paralysis  or  the  s]»a»m 
coincides  witli  a  monoplegia;  Charcot  has  observed  a  glossolaliial 
spasm  coincident  with  a  paraplegia,  the  upper  extremities  being  ex- 
empt* Paralysis  and  s^ifusm  may  l3e  observed  alone  as,  for  example* 
aftar  a  traumatism.  Facial  j^aralysis  may  ix-cur  under  the  tonic  or 
the  clonic  form,  I  have  seen  clonic  spasm  coincide  with  a  spasm, 
also  olonio,  of  the  stemo-cleido-ma8t4:iid  muscle  of  the  same  side. 
Exceptionally  the  spasm,  althr>ugh  more  marked  on  one  aide»  in- 
volves the  entire  face;  at  other  times,  on  the  contrary*  it  may  h^ 
locaU;sed  to  a  small  numljer  of  muscles.  The  muscles  innervated  by 
tlm  mot4ir  branch  of  the  trigeminal  may  be  affected  like  those  suj>- 
plied  In  the  facial.  By  means  of  a  special  dynamometer  and  by 
(rhr<^>nogra]>hy  I  have  found  that  the  contraction  of  the  masaeters  is 
retiirded  and  weakened  in  hysterical  hemiamyosthenia ;  the  maaseter 
may  also  l>e  alone  affected  by  a  spasm,  as,  for  example,  in  eot^e- 
queuce  of  a  denbd  trnubl«% 
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Spasm  affects  moet  freqiieutly  the  inferior  facial  and  platysma 
my  aid  (gloHsu-lalnu-platysnml  H[)a8m  of  Oilles  de  la  Tourette).  The 
tougiie  in  excesttively  deviated.  When  this  spasm  Ijecoraes  very  in- 
tense the  domain  of  the  8UiH*rior  facdal  is  affected.  Exeeptionally  the 
tongue  or  the  orbicularis  palpebrarum  is  alone  affected. 

Hysterical  facial  siiawm  can  hardly  be  confounded  with  secondary 
contratfture  of  the  face  in  which  disturbances  of  sensibility  are  usu- 
ally wanting  and  which  is  hardly  limited  to  the  face.  The  con- 
dition is  shown  uiMin  voluntary  movement,  just  as  is  jjaralysis,  which 
may  {lass  unjjcrceived  in  repose,  being  betrayed  only  by  a  slight 
relaxation  of  the  features  and  especially  by  a  flattening  of  the  nares, 
which  is  seen  fretjuently  in  simfjle  amyosthenia.  Neither  in  spasm 
nor  paralysis  are  there  any  mollifications  of  electrical  reaction.  Both 
the  isolated  paralyses  and  spasras  of  the  face  usually  get  well  spon- 
taneously within  a  few  nK>nths,  although  cases  have  been  oljserveil 
in  which  they  lasted  for  years. 

Paralyses  of  the  muscles  of  the  neck^  which  exist  to  a  certain 
degree  in  hysterical  hemiplegia,  may  alsc»  be  seen  as  isolated  phe- 
nomena; Kicher  has  re|»oiieil  a  c^use  of  i»aral\  tic  torticollis,  but  con- 
tracture is  more  fre^iuent  than  paralysis,  so  that  spasuKxlic  torticollis 
is  more  frequently  seen.  This  spasmtidic  torticollis  may  manifest 
itself  in  the  interaiittent  (*L  Voisin)  or  in  tlie  rhythmical  (Richer) 
form. 

In  hysterical  hemiamyosthenia  I  have  observed  a  diminution  of 
the  diaphragm  phenomenon  of  Litten/'  This  diminished  excursion 
fif  the  diafihragm  seems  U)  imi>ly  a  weakness  of  this  and  of  all  tlie 
muscles  of  inspiration.  No  observations  of  isolated  paralyses  of  the 
trunk  muscles  have  lieen  recorded  except  one  of  paralysis  of  the  ser- 
ratus  magnus  reported  by  Verhoogen,  More  commonly  the  muscles 
of  the  trunk  are  affecteil  by  contractures  which  may  occjision  deform- 
ities. Duret  has  descril^ed  an  hysterical  kyphoscoliosis  and  after 
him  many  cases  have  l)een  reported  of  liysterical  cunatures  of  the 
spine,  involving  almost  ex<dusively  the  luml>ar  region  and  accom- 
[>anie<}  ordinarily  by  a  general  rigidity  of  the  trunk.  The  spinal 
curvature  is  generally  one  of  large  raditis.  Wlien  it  is  ac4'om[>anied 
by  local  pain  and  especially  by  paraplegia  it  may  l>e  mistaken  for 
Pott's  disease.  Thes^  curvatures,  which  disapi>ear  under  the  influ- 
ence of  general  ameethesia,  may  be  attributed  to  contracture  of  the 
muscles  of  the  deeper  layer  of  the  back,  of  the  quadratus  lumborum 
and  psoas*  These  contractures  are  of  variable  duration  and  are  apt 
to  recur.  Briquet  has  observed  that  contracture  of  the  abdominal 
musclefi  on  one  side  is  also  capable  of  producing  deviations  of  the 
trunk. 
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HvBterical  paralyses  aud  coutractureH  of  the  exiremitiea  are  abo 
ohflerved  in  tbe  localized  or  monoplegic  form.  It  is  traumiittsiD 
which  [>lay8  the  most  Important  jmrt  in  the  etiolc^-  of  hysterical 
monoplegias ;  the  upper  extremity,  whicli  is  the  most  exfKjsed,  is  the 
most  ai>t  to  he  aflfected  by  these  paralyses,  which,  for  the  same  reason, 
are  more  fre<|uent  in  m»^u.  It  is  especially  in  tliese  traumatic  monc»- 
pkgias  that  Charcot  has  reganled  the  suggestion  under  the  iniloenoe 
of  pain  as  an  imfKirtant  etiological  factor.  The  i^sychical  theory  of 
paralvNis  is  based  on  the  fact  that  the  mot^ir  troubles  do  not  always 
immeitiately  follow  the  shock,  but  are  often  preceded  by  a  j^riod  of 
meditation  or  preparation.  It  may  be  objected  to  this  theory  that 
the  physical  effects  of  shock  are  not  complete  immediately  after  its 
inter\'ention ;  we  must  distinguish  also  the  diffen^ut  i)arts  played  by 
emotion  and  imagination. 

The  brachial  monoiilegias  may  l3e  generalized  or  limited^  compielo 
or  incomplete.  Sometimes  they  are  associated  with  a  paretio  con- 
dition of  the  lower  extremitj^.  The  paralysis  is  acc*ompanied  by 
cutaneous  anaesthesia,  which  affects  a  i»eculiar  dis[>ositiou ;  it  does 
not  follow  the  distribution  of  the  nerve  trunks  but  ix^cnrs  in  areaH 
representing  geometrical  segments  with  wellnlefinetl  bound*iries,  and 
superposed  on  the  jmralyzed  moBcleB  like  a  cuff,  a  sleeve,  or  a  glove, 
aceording  as  the  paralysis  involves  the  forearm,  the  shoulder  and 
arm,  or  the  hand.  The  "  mitten"  antesthesia  coincides  with  a  (uuraly- 
sis  of  the  hand  i^'ithout  involvement  of  the  lingers,  a  form  which  is 
not  very  rare.  All  the  fonns  of  cutaneous  sensibility— to  jiain,  to 
temperature,  and  to  electrical  currents— as  well  as  tactile  seusibility, 
are  abolished;  and  the  same  is  true  of  the  muscular  and  articular 
sense  a«  well  as  the  sensation  of  position.  It  may,  however,  happen 
that  the  tactile  sensibility  is  preserved,  while  that  of  temi>eratare  is 
abolished,  this  so-^'alled  syringomyelic  dissociation  of  sensibility  is 
not  in  contradiction  with  the  sometimes  profound  trophic  disturb- 
ances which  may  l)e  encountered  in  hysterical  palsies. 

The  cotii*8e  of  a  brat^iial  monoplegia  is  extremely  variable.  These 
paralyses  are  usually  of  shoi-t  duration  in  children,  but  not  so  in 
mlults,  es[»ecially  in  men;  cases  occurring  in  tlie  latter  have  l^een  re- 
ported which  lasted  for  twenty  yeiirs.  These  monoplegias  are  fur- 
ibemiore  subject  t<i  intermittences  and  recurrences. 

The  diagnosis  of  hysterical  brachial  monoplegia  is  generally  easy. 
Of  courae,  one  can  understand  that  a  limited  lesion  of  the  internal 
capsule  may  determine  a  monoplegia  with  aniesthesia,  but  it  is  difB- 
cult  to  imagine  such  an  affection  without  at  least  slight  apoplectic 
symptomft,  and  the  paralysin  would  he  rapiilly  followed  by  contrail 
tnre.     An  hysteric/il  njonoplegia  with  trophic  troubles  and  dissoci* 


TBOPHIC   DISORDERS. 


597 


«tioii  of  the  antt^sthesia  might  simulttte  u  syringomyelia  autl  tho 
diflFerentiation  wrmld  be  diflScult  without  a  knowledge  of  the  previous 
liiatory.  The  radicular  parulyHes  of  the  brac*hial  plexus  are  geuerally 
to  be  recoguizetl  by  their  distribution  and  by  the  characteristics  of 
ueuritie  i»arnlyHe8,  Ceiiain  factn  recorded  by  Brissaud  aud  Ijamy 
mem  Uy  imiicate  that  hynierical  subjects  have  a  8j>ecial  tt^udeucy  to 
anatomically  systematized  ]>aralyses  reHulting  from  local  irritation; 
a  pre\^ous  intoxication,  l>y  det'.?nuiiiing  a  k^cal  woakness,  may  have 
the  same  effect;  lead  poisoning,  for  example,  may  predisijose  an 
hysterical  subject  to  a  i>articular  form  of  radial  i>aralysis. 

Crural  monoplegias,  which  are  more  rare  than  those  which  w© 
have  just  been  considering,  correspond  in  general  to  the  description 
above  given.  AVe  tind  the  same  segmentary  aniesthenia  under  the 
form  of  a  boot,  a  aock,  or  ono  h>g  of  a  pair  of  <lra Wei's.  In  the  case 
of  an  alcoholic  hyBt*>ric  who  had  had  a  lu^mij>araplegia  with  incom- 
plete anffisthesia  following  a  fall  on  the  left  hii>.  the  extensom  of  the 
f(x>t  were  affecteil  in  a  very  markedly  proddiiiinating  manner.  Adam- 
kiewicz  has  reported  a  case  in  which  there  was  hemi paraplegia  with 
crossed  anaesthesia,  simulating  Brown-St'quard's  paialysis,  but  the 
aniesthesia  .stopped  at  the  root  of  the  limb. 

The  monoplegie  contractures  of  the  lower  extremities  oc<;ur  under 
the  same  conditions  as  the  para]y.ses.  Contrary  to  w^hat  occurs  with 
the  latter,  however,  nionoiilegic  contrac^turea  apfiear  to  be  more  fre- 
quent in  the  lower  extremities. 

Contracture  of  the  u|>per  extremity  affecte  either  flexion  or  exten- 
sion, the  arm  in  both  cases  being  applied  to  the  bcKly .  In  the  flexion 
type  the  forearm  is  flexed  on  the  arm,  the  hand  on  the  forearm.  In 
the  extension  type  the  upper  extremity  is  extended  lUong  the  body, 
the  position  of  tlie  wrist  varying  in  different  cases.  Tlie  hand  is 
usually  closed,  but  sometimes  the  tiugei's  are  ctmtractured  in  the  posi- 
tion of  holding  a  pen.  When  the  fingers  are  contractiired  in  exten- 
aion.  they  are  at  the  same  time  approximated  to,  and  firmly  pressed 
against  each  other,  and  rarely  are  separated.  In  the  closed-fist  atti- 
tude, the  thumb  is  s<mietimes  covered  by  the  other  fingers,  sometimes 
applied  alongside  the  index,  and  sometimes  carried  farther  forwards 
so  that  its  terminal  jihalanx  is  in  contact  with  the  second  phalanx  of 
the  middle  finger  ("Richer).  The  different  segments  of  the  upi>er 
extremity  may  be  contractured  separately. 

Contracture  of  the  lower  extremity  is  commonly  a  seciuel  of  an 
attack,  but  traumatism  such  as  sprains  and  the  like  is  also  a  frequent 
cause*  Tlie  various  segments  of  the  limb  may  }ye  contractured  in- 
dependently«  and  in  that  case  it  is  the  foot  which  is  more  often 
affected,  presenting  the  different  deformities  of  clubfoot,  more  fre- 
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quently  that  of  e<iuinovaru8  with  torsion  inwards  and  very  jno- 
nounced  flexion  of  the  toes.  Exceptionally  the  toes  are  not  flexed, 
more  rarely  we  find  pure  equinus,  and  talus  is  still  more  rare.  When 
the  other  segments  of  the  lower  extremity  are  affected,  we  find  them 
usually  in  extension ;  but  flexion  may  be  observed,  the  thigh  being 
flexed  on  the  pelvis,  and  the  leg  on  the  thigh,  so  that  the  heel  touches 
the  buttock.  In  case  of  arthralgia  of  the  hip  the  contractoie  is 
always  one  of  extension. 

In  a  general  way  the  monoplegic  contractures  are  aocsompanied  by 
the  same  disturbances  of  sensibility  as  the  corresponding  i>aralyse6; 
we  usually  find  ansBsthesia,  but  there  are  certain  cases  of  x)ainfal  con- 
tractures which  merit  a  special  consideration  from  a  diagnostio  point 
of  view. 

The  motor  troubles  of  hysterical  patients  do  not  present  them- 
selves under  the  hemiplegic  or  monoplegic  form  only,  for  paraplegias 
are  not  rare.  These  paraplegias  may  affect  both  the  lower  limbs  or 
all  four  extremities ;  they  are  flaccid  or  rigid,  complete  or  incomplete. 

Paralysis  of  the  lower  extremities  is  one  of  the  most  frequent  of 
all  hysterical  paralysis.  It  may  be  provoked  by  any  of  the  ordinary 
causes,  but  the  emotions  play  a  specially  important  role  in  the  etiol- 
ogy ;  fatigue  is  also  a  frequent  cause,  and  I  have  seen  a  young  girl 
whose  paraplegia  appeared  after  a  di*eam  of  long  continuance. 

When  the  paraplegia  is  complete  the  patient  is  confined  to  the 
bed,  and  sensibility  in  the  affected  extremities  is  entirely  abolished 
and  even  the  sensation  of  displacement  is  lost;  in  consequence  of  this 
we  ought  to  watch  the  position  of  the  limbs  in  order  that  they  may 
not  contract  vicious  attitudes  wliich  might  finally  become  fixed,  by 
fibrotendinous  contractions.  W^e  should  note  that  the  disturbances 
of  sensibility  are  not  always  confined  to  the  same  regions  as  those  of 
motility ;  we  may  see  the  autesthesia  arrested  just  above  the  knee  or 
mount  up  to  the  umbilicus.  Although  as  a  rule  troubles  of  sensi- 
bility are  more  fre(iuent  and  more  marked  than  those  of  motility  iu 
hysteria,  we  may  see  hysterical  paraplegias  iu  which  there  is  no  dis- 
turbance of  sensation.  Whether  the  para])legia  be  flaccid  or  rigid  it 
may  be  accompanied  by  vesiciil  and  rectal  troubles,  retention  being 
the  more  common,  although  we  may  also  ()bse^^'e  incontinence. 
Trophic  disturbances  are  rare;  nevertheless  we  occasionally  see 
marked  atrophy  of  the  muscles  or  even  sacral  bedsores.  In  spite  of 
these  accidents,  however,  the  paraplegia  may  l^  recovered  from  even 
after  it  has  existed  for  years. 

In  flaccid  paraplegia  the  tendon  reflexes  are  normal,  and  when 
they  are  exag^eratpd  and  we  notice  a  tendency  to  epile])toid  tremor, 
contracture  is  threatening.     Spasmodic  paraplegia  is  not  exceptional 
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in  hysteria.  Ah  a  rule  the  Umb8  ai*^  iu  a  poBitiou  of  extension  with 
more  or  less  marked  adduction;  the  fo4»t  may  preserve  its  uornml 
poflition,  forming  a  right  angle  with  the  leg,  or  it  is  in  a  position  of 
e€|uiuiiH,  in  which  ca«te,  the  more  fre<[tient  one,  walking  is  imp<)ssible* 
The  affection  may  be  complicated  with  tihrotendinons  retractions 
l^wliich  remain  after  the  paraplegia  haa  ceaseil  and  maak  the  subsi- 
m  deuce  of  the  hitter*  We  sometimeB  observe  retention  of  urine  in 
8])a8tic  paraplegia.  Eecovery  from  i»araplegia  with  contracture  may 
^-^take  place  even  after  years,  nineteen  years  in  one  case  (Zeni). 
^P  The  different  forms  of  paraplegia,  varying  in  intensity  from  ymre- 
sis  to  paralvKis  with  complete  relaxation  or  inflexible  rigidit\ .  may 
simulate  most  of  tlie  paralyses  following  medullary  lesions,  Pott's 
dim^MBe,  compression  by  syphilitic,  tuberculous,  or  other  lesions, 
multiple  sclerosis,  etc.  The  first  stei*  iu  the  diagnosis  consists  in  a 
search  for  perroaneut  stigmata,  but  even  when  they  are  found  we  have 
not  arrived  at  a  certainty ;  for  it  is  not  rare  indeed  to  see  h\  sk^ria 
coincide  with  an  organic  affection  of  the  nervous  system,  precediug 
or  following  it.  Souques  has  made  a  carefvU  study  of  the  differential 
diagnosis  of  hysterical  parajdegia  w  ith  stigmata,  and  of  organic  para- 
plegia, embodying  the  r€»siiltii  of  his  study  in  a  thesis  to  which  we 
■Are  indebted  for  the  following  rhum^/* 
I  Iu  organic  {laraplegia  subjective  sensations,  dysaBsthesia,  formi- 
elation,  etc.,  are  the  rule;  hut  in  hysterical  paraplegia,  which  is  ordi- 
narily accompanied  by  circumscribed  amesthesia,  these  subjective 
symptoms  are  rare.  In  spinal  paralyses  the  electrical  reactions  are 
(luickly  changed,  but  are  only  exceptionally  affected  in  hysterical 
paralysis.  Trophic  tlisturbances  are  rare  in  hysteria,  altliough  wt* 
may  occasionally  ol>ser^e  muscular  atrophy;  but  decubitus  with 
grave  general  symptoms  is  rare.  Although  in  hysteria  we  may  oli- 
serve  disorders  of  micturition,  they  are  exceptiomd  and  are  not 
aooompamed  hy  the  purulent  cystitis  which  belongs  to  the  compIicB- 
tioDS  of  organic  jjaralyses. 

Although,  as  we  have  just  seen,  the  subjective  phenomena  are 
rare  in  hysterical  paraplegia  they  are,  nevertheless,  occasionally 
seen,  and  twenty  years  ago  Webb  raised  the  question  of  an  hysteri- 
cal pseudotabes.  Hysterical  pseudotabes  is  the  result  of  various 
conditions  which  may  provoke  hysteria,  among  them  especially  the 
emotions.  The  beginning  of  the  trouble  is  usually  slow  and  insidi- 
ous, and  its  progress  is  gradual  and  often  interrupted  b\'  i>eriod8  of 
t6m|[>orary  improvement  or  of  apparent  cure.  It  is  characterized 
■■liiefly  by  the  inability  to  stand  steadily  and  by  an  ataxic  gait  which 
"IS  incn^ased  in  the  dark  or  when  the  eyes  are  closed.  To  these 
troubles  are  mlded  sensations  of  numbness,  of  formication,  of  prick- 


630  FERE— HYSTERU. 

ing,  lightning  pains,  a  painful  spinal  point,  gastric  or  anal  crises, 
and  vesical  troubles.  The  resemblance  would  be  complete  were  it 
not  that  the  tendon  reflexes  are  usually  intact  and  the  tabetic  disturb- 
ances of  vision,  such  as  the  Argyll-Bobertson  sign  and  pupillary 
atrophy,  are  absent.  The  differential  diagnosis,  however,  must  often 
be  reser>'ed  and  the  nature  of  the  trouble  becomes  manifested  only  by 
its  further  i)rogre88. 

Generalized  paralysis  or  contracture  of  all  four  exti'emities  is  rare 
in  hysteria  and  is  hardly  ever  seen  except  in  individuals  whose  neu- 
rotic condition  is  inveterate.     It  is  provoked  by  the  same   banal 
causes  as  other  hysterical  affections  and  is  subject  to  oscillations  and 
to  recurrences.     During  some  period  at  least  of  their  evolution  these 
paraplegias  are  usually  accompanied  by  paralysis  of  various  oi^gans, 
of  the  muscles  of  the  tongue,  pharynx,  thorax,  or  bladder,  and  there 
are  usually  also  disturbances  of  sensibility  and  sometimes  vasomotor 
troubles.     The  onset  of  the  paralysis  may  be  sudden,  following  an 
attack,  a  traumatism,  or  some  mental  shock;   more  often,  however, 
the  affection  begins  gi'adually  and  is  slowly  ^progressive.     It  begins 
usually  in  one  of  the  lower  extremities  and  extends  first  to  the  upper 
extremity  of  the  same  side  and  then  invades  the  opposite  side;    it  is 
the  left  side  which  is  first  affected  as  a  rule  and  in  which  the  paraly- 
sis is  most  pronounced.     Flaccid  paralysis  often  precedes  the  con- 
tracture.    In  the  diagnosis  of  this  affection  we  may  exclude  cerebral 
diplegias,  in  which  the  disorder  of  sensibility  are  wanting  and  which 
are  accompanied  by  a  si>ecial  mental  condition  and  by  secondary 
contractures  with  the  reactions  belonging  to  them;   cervical  i>achy- 
meningitis  and  Pott's  disease  of  the  spine  are  accompanied  by  char- 
acteristic local  symptoms.     In  spinal  paralysis  there  is  a  loss  of 
reflexes  and  a  more  general  and  more  marked  muscular  ati'opliy  than 
is  seen  in  hysterical  paralysis;   furthermore  the  disorders  of  sensi- 
bility are  wanting.     Peripheral  polyneuritis  is  accompanied  by  elec- 
trical reactions  which  are  sufficiently  characteristic  apart  from  the 
etiological  conditions.     We  must  always   remember,  however,  that 
hysteria  may  coimdde  with  a  gross  organic  lesion. 

Tetany. — Under  tbo  name  of  intermittent  tetanus  Dauce  has  re- 
ported an  affection  which  L.  Cor^^sart  described  under  the  name  of 
contracture  of  the  extremities,  or  tetany,  which  latter  term  has  pre- 
vailed since  it  was  adoi)ted  by  Trousseau.  The  patient  has  a  sensa- 
tion of  formication  in  his  hands  and  feet,  afterwards  a  hesitation,  and 
then  an  actual  impediment  in  the  movements  of  the  fingers  and  toes. 
Soon  the  extremities  l^ecome  stiffened  and  the  patient,  although  still 
callable  of  certain  movements,  can  no  longer  contend  against  the  con- 
traction, which  increases  and  becomes  painful  like  a  cramp.     The 
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fingers  ar©  strongly  pressed  one  i^CHinst  the  other  in  the  form  of  ih© 
••accoiieheur's  hand;'*  they  then  become  flexed  and  the  whole  hand 
becomes  flexed  on  the  wrist.  The  t^)eH,  closely  pressed  together  with 
the  great  t4»e  beueath  tlio  tjtl»ei'«,  tietijine  flexed  on  the  sole  of  the  fucit 
and  the  hitter  l>eeomes  hollowed  while  tlie  dorsum  of  the  foot  is  arched 
and  the  heel  ih  rniHeih  The  npi^r  exti'emity  may  l»e  flexed  or  ex- 
tended hilt  tlii^  Inwpr  is  usually  extended.  In  severe  eases  the  con- 
tracture invades  the  muscles  of  tbe  tniuk  and  of  the  larynx,  provoking 
suffocative  troubles. 

Tetan>  (K'cui>i  in  i>aroxysms  which  ma^  lie  pi'ovoketl  by  compres- 
sion of  the  v€«*sels,  nerves,  or  muscles.  This  circumstance  might  have 
sufficed  t*>  direct  attentifui  to  the  h\  sterical  nature  of  the»e  troubles 
which  liuve  l^een  nuted  by  Raymuud**' 

We  have  already  remarked  that  the  existence  of  systematic  paraly- 
ilies  iu  hysterical  snbjei^trt  had  not  been  proven  by  unequivocal  evi- 
^dence  and  for  us  fistnsiH-almsia,  as  a  systematic  iiaralysis,  does  not 
exist  The  expression  empUned  by  Charcot  and  Richer  in  1883, 
namely,  **a  motor  weakness  nf  the  hnver  extremities  through  defect* 
ive  courilinati*>n  in  stiinding  and  walking,"  although  more  vagu*i 
appears  to  me  to  lie  preferable;  it  records  the  fact  of  diminished 
enei"gy  coiDcideut  with  a  defect  iu  the  precision  of  movements.  In 
this  [mthologicjd  state  as  in  the  physiologiod  conditions  there  is  a 
iTorrelation  between  the  enei-gy,  the  rajiidity,  and  the  precision  of  the 
movements.  Ab  long  as  it  has  not  lieen  sho^Ti  by  methods  of  preci- 
sion that  the  disturbances  of  coordination  do  not  coincide  witli  a 
defect  in  the  other  qualities  of  movement,  w^e  must  regard  ast^isia- 
abulia  as  an  incrmijilete  paralysis.  We  cannot  conclude  finm  the  fact 
that  a  patient  cum  sUind  iu  water  but  mit  ou  hmd  that  he  hii»  a  sys- 
tematic paralysis,  we  c^m  ntily  say  that  he  is  incapable  of  holding 
hims«^lf  ei-ect  when  he  is  nut  relieved  of  a  part  of  the  weight  of  his 
Innly  etjual  to  that  of  the  volume  of  water  which  is  displaced.  A 
[tatient  with  astasia-abasia  is  in  an  analogous  ix>sition;  he  is  inca- 
l table  of  stiinding  or  of  walking  when  he  has  his  weight  to  snp|K)rt, 
Init  he  can  do  so  when  relieved  of  this  weight.  In  healthy  jiersouB  a 
tliminished  force  of  movement,  under  the  influence  of  fatigue,  loss  of 
l»h>od,  etc.,  necessarily  brings  with  it  a  diminished  i>recision  of  move- 
ment, a  certain  incoordination  which  is  exaggerated  in  hysterical 
imtients  by  reason  of  their  tendency  to  spasm. 

Whether  or  not  they  deserve  the  name  of  astaai&^basm,  imom- 
plete  paraplegias,  witli  or  without  incoordination,  are  none  the  lesa 
worthy  of  special  mention.  Tlie  characters  which  have  given  to  them 
this  s^iecial  designation  are  the  impossibility  of  walking  (abasia)  and 
that  of  standing  (astasia),  the  first  never  passing  into  Uid  aeooiid» 


is  the  loflR  of  ] 

pAlieiil  to  a  fVTf  joaa^  A3d  vIm»  had  Bgptf  y«l  liiedl  to  vmDk, 

ii«  kia  fi»t  irtep  wbfle  held  bf  dto  ~ 

powihwmpmntiMm  t>>^  k«ii^     Wlm  Urn 
t  sido  the  p«fi^n#  emu  va&  cnl j  bj 

[lb»olli«raptoil     Th»£anDBa^] 
lif  ialeiisilT,  tbe  pallnil  bdiK *^  ^  ^ 
denlj  fRilifig.    The  ahasa  majr  alao  ocntr  in 

Mo4or  incoqwiiaalinii  is  nAoi  added  to  parmlTwi. 
cbaretfonii  ■iiiawin  ahaiia^  or  flaioD  trpe  ol  Ckaitoi  ia  wUeh  ilaad- 
iug  ia  dialiiitwd  bj  aodden  iexkai  of  the  pdvia  oa  the  thighi  and  of 
Ibetisigfcaoothekea.  Thna  lroiddeaan]]H»aaeddimi«mlki^; 
at  each  atop  tin  paliexii  bam  and  rtta%hleaa  bianelf  up  atteraaldr 
b^y  mofemeiste  whidi  beoome  more  and  move  Tialenl  aod  rapid  aa  he 
goeaoQ.  He  thraaiHia  to  faU  at  eadi  aiep  and  aeenia  lo  be  fitiqggliQg 
(o  maiiitaifi  bis  eqnUibiitmu 

In  iba  tremnloas  aataaia-afaaata  of  Chafrot,  walldtig  is  diataibed 
by  a  trepidation  whidi  ia  an  eiuiggefalion  of  that  vhicfa  ve  aoose- 
iimm  see  in  apaatio  panplegia  when  attempt  ia  made  to  aland  the 
patient  on  the  eztranuty  of  his  rigid  feet  The  trppidaticai  aiay  in- 
ereaflo  to  aoeh  an  otent  aa  to  beoome  a  90f%  of  stauping  mofameaii 
or  eran  tme  kapiqg— a  ealtatoiry  spasm  (Briaaaod)* 

Thesis  forms  of  paralTsts  or  of  spasm  are  mnch  more  leaactoiis  in 
adnltM  than  in  children.  Their  natnre  maj  be  father  diffi^lt  to  dia- 
tingniAb,  for,  as  Charcot  has  observed,  these  motor  trotibles  may  he 
the  only  hysterical  maQifestatioiis.  When  there  are  no  stigmata  we 
moat  aeareh  for  the  symptoms  which  may  be  associiited  with  ini^^K 
ordinjitiou  in  cerBbellar  Ic^iiomi  and  in  multiple  selerosia*  The  aal- 
Utory  forio  mny  be  firodnced  by  traaarersi^  myelitis*  compreasian  of 
the  cord,  UU^ral  «clerosi8.  or  perhape  even  by  locomotor  ataxia. 

In  nBamsthenia  and  allied  states  there  have  been  described  anx- 
icHis  fcam  of  the  execiition  of  certain  acts,  amoBR  others  the  fear  of 
standing  alone  (atremia  of  Neftel,  stasophobia  of  Bouveret*  nlaiMi 
baaophobia  of  Debove  and  Boollocbe).  Binswaoger  has  regarded 
thsae  aa  amotional  forms  of  astasia-ahasia,  bat  the  anxiety  of  tbesa 
phobiaa  gifaa  rise  to  special  symptoms* 
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Disorder H  of  Speti'h, 

The  trouble!*  of  speech  which  we  shall  now  stud\  might  be  re- 
K«irded  aa  motor  aphaaic  troiiblea,  but  it  seems  to  us  mure  practical 
to  coiiBider  tliem  among  the  di^tiirbances  of  phonatinii. 

Hy8t**rieal  inutlsm  attracted  hardly  any  atteutiou  Ik* fore  the  wdrk 
rjf  Kevillitxl  iu  1883,  but  it  ha«  been  apecially  atudicnJ  by  Charcot  ami 
Cartaz.*'  It  in  miw  tlistiuguished  from  the  two  formi>*of  aphi^uia  ayd 
dysphonia. 

■  HvHterical  mutism  iB  found  almost  as  often  in  men  as  in  women ; 
it  is  more  frequeut  in  lululis,  but  it  has  also  l>een  seen  in  children  of 
five  or  six  yearn.  Ordinarily  itw  onset  is  sudden,  following  an  hys- 
tericjU  attack,  a  traumatism,  or  some  powerful  emotion.     Sometimes 

^Lit  comes  on  gradually,  following  an  aftection  of  the  throat  or  larynx. 

^mli  may  be  preceded  by  a  period  of  dysphonia  or  stammering.     Hys- 

Hterical  mutism  has  lM*en  regarded  by  Charcot  aa  a  systematic  impiv 
tenee.  **  Although/'  lif*  says,  **the  iiatient  may  have  j^reserved  tlie 
power  of  executing  all  the  f)rdinary  movements  of  the  tongue  and  lips, 
and  although  he  may  move  these  organs  perfectly  in  all  directions  so 
as  to  blow  or  w^histle  as  in  the  normal  state,  it  is  imjiossible  for  him 
^  to  articulate  a  word  even  in  a  low  voice,  a  whisper  in  other  words,  « »r 
&ven  to  imitate  the  movements  of  articulation  which  he  sees  made 
''l>f*fiire  him,  h4)wever  much  he  may  bend  his  attentiou  to  it.     The 

MX>atient  is  then  dumb  in  the  strictest  acceptation  of  the  word,  in  that 
he  cannot  utter  a  word.  I  will  add  that  lie  is  more  than  dumb,  for 
while  it  is  possible  for  a  de^f-mute  to  utter  even  loud  crie«,  the  hys- 

Iterical  mute— note  well  this  singular  characteristic — is  aphonii-,  often 
fil»soIuteIj  fto>  in  thai  he  cannot  utter  the  least  cry/* 
Those  authors  who,  with  Charcot,  l>elieve  that  there  is  motor  in- 
tegrity of  the  vocal  organs  have  never  veritied  this  integrity  by  m«^th- 
ods  of  precision ;  and  others  have  often  noted  motor  troubles,  even 
those  w^hich  are  appreciable  without  a  dynaraometric  or  chronometric 
^examination;  thus  in  sixty  i>er  cent,  there  has  l>een  found  either  pa- 
^paralysis  or  contracture/*  and  weakness  of  the  laryngeal  muscles  haa 
b*^n  found  as  well  as  that  of  the  tongue  and  lii>s.  As  a  rule  the  hys- 
terical mute  hears  and  understands  iterfectly,  makes  efforts  to  speak, 
and  not  succeeding  writes  down  what  he  cannot  make  underatood. 
Sotnetimes,  how*ever,  deafness  coincides  with  mutism.  Exceptionally 
agiapUa  complicates  the  mutism,  and  tins  may  l>e  merely  transitory 
or  panifltoiit.  It  is  not  uncommon  to  see  mutism  associated  with  a 
leertain  degree  of  facial  paralysis  or  spasm.  The  paralytic  nature  of 
iniutism  is  shown  by  a  circumstance  in  its  course:  just  as  we  often  see 
|lie  loss  of  sjjeecli  preceded  by  dysarihria  or  stammering,  so  we  may 
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also  see  mutism  give  way  to  stammeritig  before  disapiteaiiiig  entirdj. 
But  freqnently  enougli  the  mutism  disappears  as  rapidljr  aa  it  bad 
come  on,  following  an  attack^  an  emotion,  or  a  shock  of  some  kind. 
In  a  case  in  which  all  the  movements  of  the  tongue  and  lips  appearEHl 
normal,  in  whicli  I  had  fi^iind  a  slight  weakness,  the  enei^y  erf  ibese 
same  movements  increaHed  more  than  a  third  after  the  return  of  speech 
foltowin^  An  attack*  Hysterical  mutism  may  last  a  few  houra  or  ai^v* 
eml  years;  its  prognosis  is  therefore  far  from  being  always  lienigu* 

Stammenntjj  which  may  precede  or  follow  mutism^  may  also  con- 
stitute an  indei)endent  manifestation  recurring  under  the  same  con- 
ditions as  mutism;  it  is  always  accompanied  by  disturlmncea  of 
motility  of  the  tongue,  such  as  imresis,  spasmodic  deviation,  or 
tremor.  Hysterical  stammering  occurs  furthermore  under  various 
forms,  and  we  observe  also  other  dysarthrias,  such  as  stutteriug, 
lisping,  and  so  forth,  which  manifest  themselves  under  the  same 
conditions  and  with  the  same  paralytic  or  spastic  aocompaiiimeutii* 
Tliere  is  sometimes  observed  a  defect  in  articulation  which  consiatu 
in  scanning  the  wortlft»  liVf  the  speech  defect  of  patients  affecteil  with 
multiple  sclerosis. 

Rtitpiratory  Spamnn, 

The  various  spasms  of  articulation  may  be  compared  to  the  r^ 
spiratory  spasms  with  which  they  Hometimes  coincide.  The  respira- 
tory spasms  are  usually  rhytlimicaL  Pitra<^  divides  them  into  three 
groups:  1.  Simple  respiratory  spasms,  the  most  frequent,  in  which 
conmlsive  twitchings  occur  exclusively  during  either  inspinition  or 
expiraticm;  the  expiratory  spasms  which  cause  phenomena  more  or 
less  analogous  to  cough,  or  snorting;  the  inspiratory  spasms  which 
[produce  noises  resembling  hiccough,  yawning,  or  sniffing*  2.  Mixeil 
respiratory  spasms  in  which  the  movements  of  Ixjth  inspiration  iiml 
expiration  are  disturbed  by  the  spasm.  3.  Complicated  respiratory 
Hpaams,  in  which  the  convulsive  thatchings  involve  the  muscles  IkjUi 
of  respiration  and  of  plionation  (cough,  l>arking,  mewing,  howling, 
beUowing,  etc,).  The  hy8t4^rical  laryngeal  noises  are  often  inspired 
by  the  iviiitatioa  of  animals  which  have  attracted  the  attention  of  the 
(mtient  sliortly  before  the  onset  of  the  sfiasm.  The  influence  of  con- 
tagion sometimes  manifests  itself  in  epidemics. 

Hysterical  cough,  like  othf^r  laryngeal  noises,  is  sometimes  continn- 
008,  at  le*ist  during  the  waking  hours;  but  more  frequently  it  occurs 
in  the  form  of  |>aroiysms,  sometimes  preceded  by  phenomena  of  tbf» 
aura  and  follaw*Hl  by  a  stage  of  convulsion  or  delirium.  The  laryn- 
geal  spasms  may  occur  in  consequence  of  a  legion  of  the  air  passages, 
but  they  are  usmdly  not  accompanied  by  any  grave  disturhanceii  ax- 


cept  fatigue ;  we  seldom  observe  Miy  effei't«  of  the  d yspncea  or  suflfo- 
eation.  These  spasms  are  more  frequent  in  girls  and  in  young 
sabjecte  in  general;  they  are  usually  of  rapid  onset,  following  an 
emotional  dkturbance  or  an  attack,  and  their  termination  occurs 
often  in  the  same  manner;  vet  not  infrequeutly  they  may  continue 
for  monthn  or  years.  The  hysterical  stigmatii  which  often  accom- 
pasxy  them  enable  us  to  distinguish  them  from  the  analogous  spasms 
ocscurriug  in  the  maladie  des  flrH  or  in  paramyoclonus  multiplex. 
Cough,  barking,  aphonia,  and  sneezing  maj^-  alternute  in  the  same 
individual,  and  these  spasms  may  also  coincide  with  choreifonn  move- 
ments; chorea  and  hysteria  approach  each  other  closely*  Cough, 
hiccough,  sobbing,  yawning,  sneezing,  laughing,  etc.,  may  receive 
special  descriptions  among  the  symptoms  of  liysteria,  but  all  these 
spasms  are  of  interest  only  in  their  general  a8i)ects  and  in  respect  to 
theii'  accompaniments.  Briquet  Iuls  seen  asthma  alternating  with  an 
hysterical  paralysis;  Charcot  and  Weir  Miti*hell  have  seen  a  rather 
I>eculiar  form  of  d^npufea  in  hysterical  subjects,  which  wivs  character- 
izetl  by  a  ver>'  superticial  respiration  re|)eated  170  to  180  times  a 
minute,  without^  any  anxiety,  pain*  trace  of  cyanosis,  noise  in  the 
chest»  or  acceleration  at  pulse.  This  hysterical  increase  in  the  re- 
spiratory  movements  occurs  in  paroxysms  during  the  day,  but  ceases 
during  sleep ;  it  is  announced  by  jiheuomena  recalling  those  of  the 
aura,  and  after  a  variable  dumtion  of  several  hours  is  terminated  by 
a  flood  of  tears  like  an  ordinary  attack*  When  these  crises  of  tach3"- 
pncea  ajjpear  alone,  unaccompanied  by  any  other  hysterical  manifeB* 
tation,  they  may  l>e  mistaken,  for  a  time  at  least,  for  dyspn(i*a  of 
organic  origin.  Hysterical  dyspnoea  may  be  accom]»anied  by  bron- 
chial secretion  and  sometimes  by  hiemoptysis.  Recently  a  case  has 
hfH^u  reported  in  which  there  was  a  trficheal  rAle,  more  marked  during 
expiration  and  comi»aralile  to  the  nile  of  the  dying  (Rist). 

We  also  see  in  hysteria  suffocative  attacks  witli  hfemoptysis, 
which  are  causeil  rather  by  a  vasomot^ir  trnuble  than  by  a  ricarious 
congestion  of  the  lungs;  for  althtmgh  haemoptysis  may  coincide  with 
ameuorrhoea,  this  coincidence  is  often  wanting,  and  furthermore  hys- 
terical  hfemoptysis  may  be  emountercHl  in  man.  It  is  often  connected 
with  the  attacks,  occurring  at  the  i*nd  of  one  with  a  blowing  respira- 
tion and  a  rattling  sound  in  the  trachea.  The  hemorrhage  may  be 
more  or  less  abundant  and  may  coincide  with  otiier  losses  of  blootl, 
such  as  epistaxis  or  hiematuria.  Haemoptysis  (Mvurriiig  apart  from 
tli0  attacks  is  usually  seen  as  an  isolated  symptom.  Hysterical  pul- 
monary hemorrhagic  is  accompanieil  often  by  su|»erticial  dy8A»«thesias 
of  the  c^hest,  usually  on  the  side  on  which  the  stigmata  predominate. 
Amk'ultatinn  ennhles  ns  to  recogniKi>  signs  of  congestion  of  more  or 
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lefl«  mtensitj,  and  anmriimiii  even  pknral 
ing  pecoHar  in  tlie  iliiiarfffr  of  the  1 
not  frothy  aa  it  la  in  ilia  liaaDopijM  of  tte  1 
the  hemoiriiagea  recmr  al  lAovt  iaAertak  am 
other  tuDoa  Uie  hkod  ia  co^glied  ^  in  aauJ 
long  inienrala.  II  ia  coi  very  vboopukmi  Id  i 
trsia  aocampanied  hj  a  eertaui  aoodetalioa  of  Ilia 
elevation  of  temptatmrB,  ^wnariatiow,  and  mi^bli  avoalB  wliick  an- 
kle tnbennkwa.  Tlua  irarnihliiw  naj  ha  Hia  almm<a  in  flnl 
oartain  kysfterieal  aiibjecia  piaaaut  waam  or  laii  conrtufisTt  but 
cifiaUj  in  Ibe  oKintiBg,  a  aneaknaas  of  tmgioAm  laotn 
the  aide  on  whidi  tiba  stigDala  predomhiale. 

This  weaknaaa  of  rm^mtixm^  aiare  oiaiked  on  ono 
to  be  doe  in  great  laaamre  to  a  paretie  eondilion  of  Ilia  1 
elm  of  inspifaiioo ;  bvi  paialjsb  of  the  di^iliingm  maj  alK>  oantarili- 
ute  to  it  I  hare  found  tbal  tbe  Moronenta  of  die  rfiafilif^i  mar 
lie  realriciad  on  die  pandjaed  aide  in  liTrtecical  j 

An  iaolaied  paialjaia  of  thediapliTagm, 
has  h&m  obaMiied  bj  Briquet  Thia  pazmlraifi  is  niafiffcated  bf  a 
vearj  sbmi  raaptratioQ,  m  nmflins  ^  ^^  itiioe,  and  a  ahniiDeBi  of 
bwalh,  which  ia  increaaed  op  the  leaal  mofcinent  'Dvuxag  ia^iini- 
tion  tiia  dtaphfagm  doea  nol  oontract,  bnl  is  podied  np  into  the  tbit> 
ntt,  and  Ihera  ia  then  a  rerj  pronoancad  driirrwiional  the  beae  of  flie 
tfaomac  oona,  and  aapedallj  in  the  epigastrie  i«sgiao;  on  the  other 
hand,  this  pait  |nojeda  during  expiration,  vhich  ii  the  esmek  oppo^ 
site  of  what  iAim  phoe  under  normal  conditions."*  Be^nialarr 
trooUea,  blading  eian  to  anffoeaftion,  might  be  prodnced  ander  the 
t  of  aooteaeliira  of  the  diaphiagm,  the  poasibilitT  of  wfaidi  ia 
a  haidl jT  be  donbled,  but  the  esislenae  erf  which  has  newr 
yet  aetoaUy  bean  demonBtnted. 

The  larfnxaiajr  alone  be  afleolodialcfvlna.  Thatioathaof  tiria 
orgtfi  eoMiat  aittier  of  diaterbanoei  of  aenaibility,  anoh  ae  amaithe- 
aia  and  dyaiaathasia,  or  of  motiiitT,  such  aa  paraljeis,  oootiaetar^,  ar 
apaeiii  Hie  oidiaarjr  geneTal  exciting  camna  of  hjsteria  maj  plar 
a  pari  in  the  prodaetioo  of  these  hmmgoal  affections,  bnt  local  imta- 
tions  and  affaeliona  of  the  olems.  an  organ  which  ia  efohitrfalj  n- 
failed  to  the  larynx,  are  especiany  actire.  DyaaeeUMMia  msy  pranroka 
a  spedal  emotinnal  state  (pbono|iliobia  of  Coen),  in  which  the  patient 
ia  a£nud  to  speak  alood,  and  conlanie  htmadf  with  whisp»tng,  wU^ 
apaiaa  the  mofaments  of  the  larynx.  II  is  moat  often  aiis  Hibnais 
wUcfa  aeoompaniee  the  motor  trooUea,  bat  in  cartain  eaada  the 
apasma  are  seen  in  cGojonction  with  dyanslhesia. 

The  study  of  the  localization  of  panlyaea  of  the  larynx  offers  i 
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siderable  difficulty  by  reaaou  of  the  compleiity  of  these  troubles. 
The  imralysis  is  ofteu  bilateral,  but  it  may  be  unilateral,  aud  may  be 
combined  with  a  certain  degree  of  cnntracture  of  the  autagoniste. 
These  combinaiions  produce  veritable  symptomatic  paradoxes;  a  pa- 
ralysis of  the  dilators  of  the  larynx,  which  ought  to  produce  aphonia, 
gives  rise  instead  to  an  inspiratory  hoarseness  with  dysphonia,  wliile 
expiration  is  free  and  the  voice  is  unaffected.  Aphonia  is,  liowever^ 
the  functional  trouble  which  is  most  freciueutly  associated  with  paraly- 
ses of  the  hir\  ux  in  hysteria* 

Aphonia  consists  in  an  imfjossibility  of  speaking  aloud,  while 
whiKpering*  which  necessitates  the  movements  of  articulation  only,  in 
still  poHsible.  It  is  thus  very  distinct  from  mutism,  \\Hth  which, 
however,  it  may  coincide,  as  I  have  rf'cently  hatl  occasion  to  oliserve. 
ItH  onset  is,  in  general,  gradual  when  it  follows  an  irritation  of  tlie 

^larynx  or  tliroat,  but  rapid  when  it  follows  an  h\  sterical  attack  or  a 
shock-  The  resi*iration  in  both  its  phases  remains  free,  but  uo  sound 
whatever  can  be  emitted.  Some  patieDts,  nevertheless,  apeak  in  their 
di'eams  (Thaon,  OougeDheim),  or  they  may  sing  (Griffith).  We  may 
Home  times  note  the  coincidence  of  an  amesthetic  area  on  the  skin  i>f 
the  anterior p(U*tion  of  the  neck,  and  the  laryngeal  mucous  meml>raiie 
i«  also  usually  anjesthetic.  A  laryngoscopic  examination  will  enalile 
us  to  note  the  presence  or  absence  of  a  local  le^sion,  but  very  often  we 
are  left  in  doubt  as  to  the  seat  of  the  paralysis  or  contracture.  Hys- 
terical aphonia  is  grave  only  under  certain  professional  conditions, 
but  it  may  constitute  an  annoying  inconvenience  because  of  its  dura- 
tion, which  may  be  a  question  of  months  or  years.  On  the  other 
haml,  it  may  last  only  a  few  horn's  or  during  the  iuterval  between  two 
attacks.  Even  when  it  comes  on  gradually  and  is  provoked  by  a  local 
leeioQ^  it  may  disappear  suddenly  after  an  attack  or  in  consequence 
of  some  emotional  disturlianc«.  It  may  return  also  under  the  same 
conditions, 

8pasm  of  the  adductoi-s  of  the  vocaI  cords  is  shown  by  a  more  or 

[less  intense  inspiratory  dyspncea  and  hoarseness.     It  may  give  rise 

f  ti>  symptoms  of  very  threatening  suffix'ation,  for  the  i^elief  of  which 

[  tracheotomy  may  appear  justifiable. 

DigtsHve  IMsim'hances, 

Among  the  preludes  of  hysteria  in  >  oung  girls,  Briquet  has  noted 
f  gastralgia  as  lUmost  constant,  and  the  troubles  of  digesdon  in  general 
^iire  ci'rtainly  very  freciuent. 

Gustatory  ansesthesias  and  dysiesthesias  apjtear  to  play  an  impor- 
^tnnt  part  in  the  pathogenesis  of  hystc^rical  perversions  of  apf»etite, 
liuch  aA  pica,  malacia.  Hi\,  or  repugnance  to  certain  articles  of  focjtl. 
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In  mi«  iodtiitices  we  may  fiee  a  dysffisthesia  which  renders  all  contact 
of  liquid  or  solid  food  painful  (Fabre).  Sometimes  these  dyeffistbe- 
sias  are  accompanied  by  pt^albm,  which  may  also  exist  alone* 

Mastication  and  deglutition  may  be  impeded  by  spasm  of  the  maa* 
tietera  or  by  ^lossolabial  sj^aam,  bat  an  impediment  to  the  ingeatioii 
of  food  13  offered  more  frequently  by  ^pamnM  of  tfte  photynx  or  c^nph' 
agu8.  Spasm  of  the  pharynx  forms  a  part  of  the  first  period  of  the 
attack,  and  it  has  always  l>een  regarded  as  playing  an  important  part 
in  the  origin  of  the  globus  hystericus.  It  is  usually  inteuae  enough 
to  prevent  any  attempt  at  deglutition.  A  great  many  hysterica,  how- 
ever,  have  a  s[ja8m  under  the  form  of  a  prodrome  for  aome  hours  b^ 
fore  an  attack,  and  sometimes  this  forms  the  only  manifestatiou  of  the 
attack.  This  isolated  spasm  of  the  pharynx  occurs  ordinarily  under 
the  i-emittent  tonic  form,  but  Bouveret  has  describe*!,  under  the  name  of 
hysterical  a^rophayia,  a  clonic  spasm  of  the  pharynx,  having  for  its 
cause  an  excessive  hypersetiiesia  of  the  muscles  of  the  pharynx.  The 
spasmodic  movemeuts  follow  each  other  rapidly,  imder  the  form  of 
paroxysms,  which  last  for  two  or  tlire^  minutes,  and  are  succeeded 
by  a  period  of  calm.  Each  movement  is  accompanied  by  a  sonorous 
sound,  and  on  ausctiltatiou  of  the  oesophagus  and  stomach  a  gurgling 
noise  is  heard.  From  time  to  time  there  is  an  eructation  of  pure  air. 
Involuntary  deglutition  of  air  occurs  rather  freciuently ,  under  the  form 
of  spasmodic  movements,  and  it  appears  to  be  rather  frequently  as- 
sociated with  the  production  of  inodorous  enietations,  tympanites, 
and  lK>rborygmi.  The  results  of  this  swallowing  of  air  are  made 
clear  by  the  suppression  of  the  eructations  and  borlx)r\*gmi  when  the 
|»atient  keeps  his  mouth  firmly  closed." 

Hpasm  of  the  [iharynx  and  cesophagus  occurs  rather  frequently, 
under  the  form  of  morpi  or  less  permanent  cuntractm-e — cBSOphagis- 
mus  ^Mondiere).  This  sjMism  way  be  seen  in  children,  but  it  is  espe- 
cially frecpient  in  adults,  and  particidarly  in  women.  Like  all  per- 
manent spasms,  it  may  be  produced  slowly,  in  consequence  of  a  local 
irritation  or  of  one  in  the  neighlKirhtK>d,  or  suddenly  following  an 
attack  or  emotional  excitement.  Sometimes  there  is  a  remittent  stage 
liefore  the  s|>»isin  becomes  penn>iuent.  It  may  oct-asion  regurgita- 
tions, (Pfiopha^eal  vomitini^,  which  may  be  mistaken  for  gastric  vom- 
iting when  the  spasm  is  located  at  tlie  lower  pari  of  the  tube;  when 
it  is  locate*!  in  the  npj)er  part,  the  patient  spits  out  rather  tlian  vomiia 
the  fofnl  which  cannot  pass  the  oljstnutiou*  Wlieii  l>y  a  great  effort 
the  bolus  Is  passed  lieyond  the  olistruction,  it  is  often  actually  vom- 
ited, winch  shows  that  the  spasmodic  cfinditiou  is  not  confineil  to  the 
ces^qiliagus  alone.  Sometimes  the  piissage  of  fornl  by  the  strictureil 
point  occasions  the  explostoo  of  an  hysterical  attack.     Sometimes 
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certidii  kiud»  of  tood  eaii  paH8  the  obHtnietiuu,  while  othem  are  ar- 
reated;  this  is  mther  eharacteristic  of  hysterical  dysphagia.  The 
passage  of  a  sound  may  givo  us  valuable  information  coixceruiiig  the 
nature  of  the  evil*  showiug  that  no  orgaiiie  lesion  exists,  or  some- 
times pruvokiu^  an  hysterical  explosion,  in  cousequenoe  of  irritation 
of  an  hysterogeuic  zone. 

Acconling  as  the  Hpanm  is  coutiuuou^  or  remittent,  according  as 
it  permits  tlie  passage  nf  a  j^rt^ater  or  less  rpiantity  of  alimentary  sub- 
stanceSj  it  exerciHes  a  variable  iufluenee  upon  nutrition.  Death  may 
result ;  but  when  the  si)asm  suddenly  relaxes  under  tho  influence  of 
emotiomd  causes  or  of  an  attack*  we  see  tin*  patient's  tiesh  return 
with  ast<->nishing  rapidity. 

Si fanm  of  the  Htomcu'h  often  coexists  with  that  of  the  cBsophagus; 
it  is  lirought  int^>  evidence  when  foml  which  has  passed  the  oesupha- 
geal  obstruction  is  almost  immediately  vomited.  But  gastric  spasm 
may  exist  alone,  being  jn-ovoked  l>v  dysaoHthesia  of  the  mucous  mem- 
lirane  of  the  fiti>mach,  winch  is  intolerant  of  tlie  least  contact.  It  is 
to  this  spasm  that  are  due  the  hysterical  vomitings,  which  are  char- 

1  aoterized  by  their  fre^pieut  rei^etition  and  coutinuousness.  8pasm  i>f 
the  pyloric  region  apf^ears  to  l>e  active  in  the  production  nf  the 
cramps  of  the  stomach,  wdiich  ai*©  so  common  in  hystt^rical  jiatients. 
This  vomiting  may  lie  oliserved  at  aU  i^ges,  but  it  is  more  coiumon  in 

I  adolescence  and  adult  lifp,  and  especially  in  women.  Continuous, 
incoercible  vomiting  may  come  im  sucUlenly  at  the  conclusion  of  an 
attack,  or  it  may  at  tirst  lie  intermittent.  It  oiTurs  ouly  after  the  in- 
tr(xlucti*»n  of  foo<b  is  always  alimentary,  and  follows  ingestion  almost 
immediately  ;  it  is  almost  invariably  painless.  It  is  sometimes  com- 
[)lete  or  nearly  so,  nearly  all  the  food  l>eing  rejected,  and  emaciation 
is  then  rapid.  At  other  times  there  is  a  selection  of  the  i^ejected  mat- 
ters, wnmo  articles  being  retained;  or,  again,  the  vomiting  is  incom- 
I»lete  without  selection,  not  all  the  ingested  food  being  vomited,  autl 
then  the  emaciation  is  less  i*apiiL  But  as  in  any  case  we  have  to  do 
with  a  remarkaldy  obstinate  trouble  which  may  last  for  months,  ma- 
rasmus finally  sets  in,  and  death  is  the  outcome.  The  instantaneous- 
ness  and  the  painlessness  of  the  vomiting  may  cause  it  to  simulate 
that  line  to  organic  cerebral  lesions.  Sometimes,  after  a  i>eriod  of 
f  »bstiimte  vomitiug,  we  see  the  i^rrnluction  of  dilatation  of  the  stomach, 
with  all  the  troubles  which  are  associated  with  tliis  condition.  Tliis 
dilatation  might  be  compared,  as  regartU  its  mode  of  production,  to 
the  paralyses  by  exhaustion  which  we  sometimes  see  in  hysterical 
subjects.     It  is  not  improlmble  that  tliese  paralyses  of  the  muscular 

^wall  of  the  stfunacli  may  m^casionally  lie  primary  and  play  an  impor- 
tant role  in  the  patliogeneais  of  the  anorexias. 
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Gkkstric  spasms  do  not  always  occur  without  pain,  and,  indeed, 
they  are  often  associated  with  the  gastralgias  which  are  so  frequent 
in  women,  especially  in  young  women  and  in  those  approaching  the 
menopause.  Sometimes  contact  of  food  with  the  mucous  membrane 
of  the  stomach  provokes  not  only  vomiting,  but  even  severe  convul- 
sive attacks.  The  existence  of  hysterogenic  zones  in  the  mucouH 
membrane  of  the  stomach  has  been  assumed  by  some  authors  (Sollier, 
Gilles  de  la  Tourette). 

Often,  also,  yastralgia  is  manifested  without  any  spasmodic  ac- 
companiments and  without  vomiting.  It  sometimes  occurs  at  other 
times  than  during  a  meal,  being  excited  by  emotions,  but  more  com- 
monly it  follows  immediately  the  ingestion  of  food.  It  consists  in  a 
sensation  of  burning,  tearing,  or  crushing,  which  comes  on  suddenly, 
explosively  as  it  were,  and  which  reminds  us  of  the  gastric  crises  of 
locomotor  ataxia.  These  gastralgias,  especially  when  they  are  per- 
sistent, are  accompanied  by  throbbing  in  the  temples,  ringing  in  the 
ears,  palpitation,  a  feeling  of  suffocation,  ovarian  and  spinal  i)ainB, 
and,  in  a  word,  most  of  the  painful  phenomena  of  an  attack  of  hystero- 
epilepsy.  They  may  last  for  several  hours,  even  when  there  is  no 
gastric  cause  for  them ;  indeed,  the  attempts  at  vomiting  when  the 
stomach  is  empty  are  especially  painful.  When  these  crises  are  fre- 
quently repeated,  a  progressive  emaciation  results,  and  often,  not- 
withstanding the  preservation  of  the  apx)etite,  the  patients  refuse  ab- 
solutely all  food,  in  consequence  of  which  gradual  inanition  results. 
Sometimes  the  voluntary  abstention  from  food  gives  rise,  as  in  other 
conditions,  to  true  anorexia.  The  gatralgic  crises  are  therefore 
grave,  not  only  because  they  are  extremely  i)ainful»  but  l)ecause  they 
may  cause  death  by  marasmus  (Briquet) . 

In  connection  with  these  gastric  troubles  we  may  mention  the 
pariesthesia,  manifested  by  a  tickling  or  a  sensation  as  of  something 
crawling  in  the  stomach,  which  is  comi)lained  of  by  some  patients." 

Ihvmafemesis, — The  gastralgia  is  sometimes  seen  in  connection 
with  vomiting  of  blood,  but  the  latter  often  occurs  alone.  It  not  un- 
commonly ai)pears  at  the  period  of  the  menstrual  flow,  of  which  it 
may  modify  the  amount.  Sometimes  it  coincides  with  the  suppres- 
sion of  the  menstrual  flow,  but  it  has  no  necessary  relation  with  the 
latter,  and  it  may  occur  in  man.  The  vomiting  of  blood,  seen  in  con- 
nection with  other  hysterical  symptoms,  appears  in  consequence  of 
a  blow  on  the  epigasti'ic  region,  or  of  some  strong  emotion,  or  in  re- 
lation t<^  an  hysterical  attack,  which  it  may  precede,  accompany,  or 
follow. 

As  a  rule,  the  haBmatemesis  is  preened ed  l)y  a  i)ain,  with  a  swelling 
of  the  ei)igastric,  region.     This  pain  radiat^'s  towards  th(»  ovaries  or 
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the  back,  and  is  aecompauied  by  precordial  anguish,  pbaryngeal  con- 
^trietioD,  and  other  variable  phenomena  of  the  hysterical  aura ;  then 
the  vomiting  occutb,  usually  without  effort,  in  one  or  Ho  attacks. 
The  patient  often  faints.  The  voniitiuK  niay  occur  but  once  or  ma> 
be  repeated  in  a  series.  The  blood  vomited  is  sometimes  pure,  some* 
times  mixed  with  foo<l  particles;  its  color  varies  greatly,  but  as  it  is 
'  usually  v€)mite(l  immetliately  after  its  extravasation,  it  is  rarely  clotted 
or  black,  as  in  melaenA.  The  blood  is  often  diluted  witli  a  watery 
fluid,  wJiich  may  lie  saliva  or  a  iircxluct  of  gjistrie  secrotitm.  These 
attacks  of  vomiting  of  dilute<l  lilond  were  recognized  by  Lascgue,  but 
were  studied  esi)ecially  by  Josserand,  Mathieu,  and  Miliau,  who  gave 
♦  liem  the  nume  of  pifffifes  hhjiotyhaguitien  ihs  fit/Hf/'riijitts^  becjiuse  ul 
their  frerjueut  cH-currence  in  the  mormng/'  The  amount  of  bloc h1 
which  is  vomited  varies  considerably ;  when  it  is  abundant  a  more  or 
less  lasting  aufemia  may  result.  Sometimes  hysterical  hjcmatemesis 
recui-s  with  a  certain  jieriodicity.  Tlie  diagnosis  is  easily  made,  A 
ilirect  examination  will  enable  us  to  exclude  a  buccal  hemorrhage; 
haemoptysis  is  ac<5ompamed  by  si^ecial  symptoms ;  but  it  will  be  diffi- 
cult to  eliminate  ulceration  of  the  sttmiach,  for  Ciilles  de  la  Tourette 
\mH  shown  that  round  ulcer  is  fre(|ueni  in  hysterical  subjects,  and 
the  exciuisite  cutaneous  hyi)era?sthesia  in  the  epigastric  region,  which 
he  notes  in  tlie  case  of  ulcer,  may  iierhaps  occur  in  hemorrhage  from 
vasomotor  troubles.  In  any  case,  this  frequent  occurrence  of  round 
nicer  in  hysterical  subjects  is  interesting  to  note,  for  it  may  lead  us 
to  fear  death  as  a  conse^iuence  of  gastric  troubles  which  we  are  more 
^customed  to  regard  as  associated  with  no  gross  lesion.  The  pain 
which  sometimes  accompanies  gangrene  of  tlie  skin  would  suggest 
the  idea  that  ulcer  of  the  stomach  may  be  the  result  of  an  anaU»gi  »us 
[>roce8S.** 

Anortxin  maybe  associated  with  gastralgia  and  incoeiwible  vomit- 
ing, but  it  may  also  lie  a  primary  conditicm.     Under  the  name  of  hys- 
f^^rical  anorexia,  Lasegue  has  described  a  sjiecial  condition,  rather 
«  fre<pieutly  encountered  in  girls  from  fifteen  to  twenty  years  of  age, 
H^uffering  from  more  or  less  definite  hysterical  trouliles.     This  con- 
jj^^ili  in  the  more  or  less  absolute  refusal  of  food,  while  there  is  found 
"^Ho  digestive  trouble  to  wliich  it  could  be  justly  attributed.     The  loss 
of  taste  and  of  sensibility  in  the  digestive  apparatus,  which  are  nec- 
essarily accompanied  l>y  disturlmnces  of  secretion,  may  have  a  jmrt 
in  its  production.     The  patient  complains  first  of  a  malaise,  of  a  sen- 

sation  of  fulness  or  of  distress  in  the  stomacli,  which  leads  her  to 

liminish  the  amount  of  fcxwl  taken ;  then,  instead  .of  recognizing  that 

sanition  has  aggravated  tlip  trouble,  slie  etpresses  repugnance  t^i 

1^  and  finally  refuses  fiatly  to  take  any  nourishment.     The  disease 


h. 
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follows  then  a  fatal  course,  iu  which  we  may  Fecognize  four  rather 
distinct  stages:  1.  At  the  beginning  of  the  trouble,  when  the  patient 
complains  of  gastric  pain,  cramps,  or  sensation  of  faintiiig,  pallor, 
sweats,  etc.,  but  when  there  is  no  nausea  or  vomiting,  we  may  ques- 
tion whether  we  have  not  to  do  with  a  gastralgia,  the  cause  of  which 
remains  to  be  discovered.    2.  Tlieu  the  mental  conditiou  becomes  ag- 
gravated, and  after  some  hesitation  the  patient  seems  to  have  become 
convinced  that  there  is  no  hope  of  relief  except  in  abstention  from  all 
food,  and  she  then  diminishes  gnulually  the  amount  taken.     The 
special  neiTous  condition  of   these  patients  gives  them  a  peculiar 
power  to  tolerate  abstinence,  and  for  weeks  and  months  they  do  not 
appear  to  suffer  from  being  deprived  of  nourishment.     They  emaciate 
but  little,  are  in  good  si)irits  and  lively,  and  have  a  constant  need  of 
being  on  the  go ;  indeed,  they  do  not  appear  to  suffer  in  the  least 
The  result  of  this  absence  of  general  troubles  is  that  the  physician  is 
absolutely  without  authority,  in  so  far  as  that,  although  the  patient 
may  be  willing  to  take  the  medicines  prescribed,  she   cannot  be 
turned  from  her  determination  to  take  no  food,  especially  as  those 
about  her  can  hardly  be  made  to  believe  that  the  condition  is  a  grave 
one.     3.  But  stiU  the  anorexia  does  not  yield.     Those  about  the  jm- 
tient  beg  and  entreat  her  to  take  food,  and  the  delicacies  of  the  table 
are  multiplied  in  the  hope  of  tempting  her.     "  The  excess  of  insist- 
ance  arouses  an  excess  of  resistance;"  we  may  demand,  but  the  pa- 
tient intrenches  herself  behind  the  absence  of  all  suffering.     She  is 
as  strong  and  as  lively  as  ever;  she  maintains  a  i)eculiar  quietude,  a 
sort  of  pathological  contentment ;  and  she  opposes  to  all  an  invinci- 
ble force  of  inertia.     4.  Little  by  little  this  tolerance  wears  away,  the 
organism  becomes  exhausted,  emaciation  becomes  more  and  more  ap- 
parent and  makes  rapid  progress,  the  abdominal  wall  retracts,  the 
skin  l^ecomes  dry,  and  the  patient  grows  weak  and  can  no  longer  stand 
without  vertigo  and  faintness.     Then  the  (jiiietude  of  the  relatives  bo- 
comes  transformed  into  a  veritable  i)as8ion  of  anxiety.     Little  has 
been  added  to  the  clinical  picture  ti'aced  by  Lasegue,  in  the  Archives 
qhif rales  ch  Mhk'cine,  in  1873.     In  1874  Gull  recalled  the  fact  that  he 
had  recognized  this  condition  in  1868,  which  he  had  described  under 
the  name  of  nervous  apepsia.     He  relates  a  certain  number  of  inter- 
esting facts,  and  especially  the  ])ossibility  of  the  existence  of  this 
peculiar  anorexia  unassociated  with  any  other  hysterical  trouble. 
The  affection  may  be  seen  in  men  also.     He  ])roi)osed  the  name  of 
nervous  anorexia,  which  term  was  acce])ted  by  Charcot.     He  insisted, 
furthermore,  on  a  weakened  state  of  the  respiratory  and  circulators- 
functions,  and  rei)orts  a  (^ase  iu  which  the  pulse  fell  to  50  and  the 
respirations  to  12  in  the  minute.     Gull  mentions  also  the  possibility 
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of  a  certain  lowering  of  t^ijipemture,  and  he  deduces  from  thin  a 
therapeutical  indkatioii.  It  folluwti,  indeed,  from  the  experiments  of 
ChoHHat  that  animalh*  in  a  conditio u  of  extreme  emaciation  can  nn 
longer  digent  without  the  helj)  of  exteruid  warmth.  Gull  proponed 
to  warm  the  vert^liral  region  with  Ji  large  rulilx-r  tiil^e  filled  with  hot 
water.  Dowse  recorded,  instea*!  of  a  slowing,  an  acceleration  of  the 
pulse,  which  l>eat  VA)  timea  Uj  the  minute;  and  he  de8cril>ed  the 
change  taking  plai'e  under  the  influence  of  treatment — a  patient  8i» 
emiwiated  as  to  present  a  seuile  appearand*,  regained  a  ]ihyHingnomv 
in  keeping  with  her  age  within  a  few  weekw. 

The  treatment  of  this  an<irexia  cuusistj*  in  fnrred  feeding  and  iao- 
lation,  for  the  relatives  and  friends  are  the  v(n-y  worst  nui-Bea  in  theae 
conditions*  Charcot  has  especially  insisted  upon  the  value  of  isola- 
tion in  the  treatment  of  these  patients.  Even  when  the  anorexia  is 
accompanied  by  nausea  and  vomiting  the  forced  feeding  may  l>e  use- 
ful, for  ftxxl  intioduceil  through  the  tul>e  may  be  rebiined  when  that 
which  is  swallowed  may  l)e  immediately  rejected.  Rdajises  are  not 
rai^e,  and  each  new  attack  is,  in  general,  more  grave  than  the  preced- 
ing, if  we  do  not  at  the  very  first  symptoms  at  once  have  I'ecourse  to 
isolation.  Death  may  tiike  pW'e  from  syncope,  from  the  excessive 
weakne.8s,  or  from  tuberculcisis,  the  onset  of  which  is  favored  by  the 
malnutrition* 

La^egue  had  noted  the  mental  i>erver8iou  which  often  coinci<les 
with  anorexia.  At  the  beginning  we  often  observe  a  more  or  less 
marked  agitation,  frequently  persisting  to  an  advanced  st^ige  of  the 
*x>ndition,  manifested  by  an  incessant  need  to  walk  and  to  exercise  to 
a  most  fatiguing  degree.  Many  patientu  comi>resa  themselves  to  an 
■excessive  degree,  not  only  with  the  corset,  but  often  M^th  bandages 
and  with  Im^Um  plac<»d  immeiliately  on  the  skiu.  Many  are  delighted 
t4»  be  thin,  and  attribute  a  co^juettisli  attractiveness  fa  their  leanness, 
even  when  it  has  progressed  so  far  that  the  skin  of  the  hands,  cold 
and  clammy  *is  a  frog,  has  Icjst  its  elasticity  and  remains  in  fcihls 
where  it  has  been  pinched  up,  and  when  the  face  has  assumed  an 
earthy  hue  and  is  seamed  with  wrinkles.  It  has  even  been  aj^erted 
that  the«e  patients  are  affected  with  illusions,  esi>ecial]y  visual  one**, 
•neb  as  iaacro[isia  (Srdlier'),  under  the  influence  of  which  the  food 
that  is  presented  t4)  them  seema  to  be  too  great  in  amoimt.  But  when 
a  child  heaps  his  plate  too  full,  it  is  not  liecause  of  a  visuid  defect,  a 
micropsia ;  it  is  l»f cause  he  thinks  only  of  his  appetite.  The  hyster- 
ical patient  does  exactly  the  same,  but  in  an  inverse  sense. 

From  the  existence  of  these  psychic  troubles  and  of  affectional 
disorders,  characterized  especially  by  the  abolition  of  all  altruistic 
sentiments,  and  from  the  possibility  of  its  sudden  origin  and  of  its 
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cure  as  the  result  of  Bome  emotion,  we  might  conclude  thai  hysterical 
anorexia  is  at  bottom  a  mental  trouble.  But  the  rather  frequent  co- 
incidence of  dilatation  of  the  stomach — that  is  to  say,  of  moscnlar 
paresis  and  of  disorders  of  sensibility,  such  as  anaastheeia  and  djs- 
iBsthesia,  the  relation  of  which  to  anorexia  could  hardly  preexist  in 
the  mind  of  the  patient— forbids  us  to  deny  the  existence  of  any  pre- 
vious organic  lesion.  Emotion  includes  somatic  phenomena,  which 
are  very  capable  of  rapidly  modifying  the  gastric  functions,  and  tbe 
sudden  cures  which  we  often  see  as  the  result  of  isolation  do  not 
prove  that  the  trouble  was  primarily  i^sychical. 

Certain  facts  would  appear  to  be  of  a  nature  showing  that  in  hys- 
terical anorexia  there  are  (luantitative  and  qualitative  modificatioms 
of  the  gastric  secretions,  which  would  justify  the  term,  primarily 
adopted  by  Gull,  of  apepsia.  But  observations  on  this  i)oint  are  still 
too  contradictory  to  enable  us  to  anive  at  any  positive  conclusion. 

For  a  long  while  it  was  thought  that  hysteria  gave  to  those  suffer- 
ing from  anorexia  the  privilege  of  living,  and  even  of  not  emaciating, 
without  eating.  But  those  who  do  not  emaciate  take  a  certain  amount 
of  food  and  do  not  reject  by  vomiting  all  that  they  have  swallowed: 
and  those  who  do  not  take  or  retain  any  food  emaciate  and  die.  Ch. 
Bichet  has  recently  shown  that,  in  hysterical  anorexia,  the  alimen- 
tation may  be  reduced  to  12  or  9  calories  per  kilogram  in  the  twenty- 
four  hours,  instead  of  40  to  55 ;  the  respiratory  quotient  to  0.21  to 
0.49,  instead  of  0.69  to  0.92. 

The  intestine^  like  the  stomach,  may  be  affected  in  hysteria.  We 
have  already  referred  to  the  existence  of  spasms  which  may  be  re- 
vealed by  borborygmi.  But  disturbances  of  motility  of  the  intestine 
manifest  themselves  most  frequently  under  the  form  of  paralysis, 
which  occasions  a  more  or  less  generalized  meteorism.  This  meteor- 
ism  or  hysterical  tympanites  is  often  accompanied  by  euteralgic  x>ains 
or  colic.  The  painful  i)heuomena  which  accompany  tym)>anites  ami 
which  give  rise  sometimejs  to  symptoms  of  general  reaction  may 
simulate  i)erit()nitis,  and  liave  therefore  received  the  name  of  peri- 
tonism (Gubler). 

General  meteorism  may  arise  very  suddenly,  either  during  the 
attack  or  after  it,  or  as  a  result  of  the  ordinary  exciting  causes  of  hys- 
terical i)henomena ;  at  other  times  its  progress  is  slow.  The  abdo- 
men is  in  general  uniformly  enlarged,  but  the  tension  of  the  recti 
muscles  may  give  it  a  bilobate  form.  The  skin  is  often  exceedingly 
sensitive,  while  deep  pressure  is  better  bome.  Percussion  usually 
gives  a  tympanitic  sound,  except  w^hen  the  distention  is  very  great, 
in  which  case  we  may  obtain  absolute  flatness,  just  as  in  cases  of 
tympanites  of  other  nature.     When  the  distention  is  considerable, 
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thero  result  mecliaBical  disturbances  of  tbe  pulmouary  and  cardiac 
functions,  which  may  threaten  asphyxia.  The  rapidity  of  the  ap- 
l^earance  of  meteorism  and  its  eciually  rapid  disappearance  under  cer- 
tain circumstances  may  be  explained,  in  part  at  least,  by  a  paralysis 
of  the  muscles  of  the  intestine,  which  do  not  resist  the  pressure  nf  the 
gas,  while  the  aphincters  do  resist  it.  The  reduction  of  meteorism 
under  the  influence  of  chloroform  auBestliesia  might  be  explained  by 
a  gradual  relaxation  of  the  sphinctei-s,  allowing  the  gases  to  escape 
insensibly.  An  attempt  has  been  made  to  explain  the  meteorism  by 
an  instantaneous  production  of  gas.  This  is  not  at  all  proven  by  the 
fact  that  Brodie  was  able  to  abstract  gas  by  the  rectal  sound  and 
noted  that  the  patient  floated  in  the  bath;  but  neither  can  it  be  de- 
nied because  of  the  absence  of  an  audible  elimination  at  the  moment 
of  the  disappearance  of  the  swelling.  The  insensible  elimination  of 
the  gases  of  the  intestine  is  a  physiological  fact,  and  is  effected  b>' 
relaxation  of  the  sphincters  under  the  influence  of  some  emotion  or 
of  chloroform  anesthesia.  Furthermore,  the  ordinary  coincidence 
of  constipation  and  of  retention  of  urine  with  the  meteorism  may 
show  that  the  contractm^e  of  the  sphincters  plays  a  part  in  ofl'eriug 
an  obstacle  to  this  insensible  elimination.  ' 

Hysterical  tympanites  may  be  of  very  short  duration,  especially 
when  it  is  related  to  con\Tilsive  or  emotional  attacks ;  but  it  may  also 
last  weeks  or  months*  It  disappear  rapidly,  as  a  rule ;  but  when  it 
has  occasioned  a  very  gre^t  enlargement  of  the  abdomen,  like  all  iier- 
manent  distentions,  it  may  cause  cracks  which  leave  indelilile  cica- 
trices (Ebstein). 

Sometimes  the  pain  assumes  an  acute  character,  and  if  the  mete- 
orism is  accompanied  by  dysimceic  phenomena  and  especially  by 
acceleration  of  the  pulse,  and  if  there  is  also  vomiting  with  an  altered 
expression,  we  may  be  led  to  fear  that  we  have  to  do  with  an  acute 
peritonitis,  A  difl^ereutial  diagnosis  ccuild  then  be  based  only  upon  a 
knowledge  of  preexisting  hysterical  symptoms,  and  especially-  would 
this  l>e  our  only  resource  if  nerv^ous  fever  were  also  jiresent.  The 
latter,  however,  is  of  very  rare  occurrence.  Spencer  Wells  has  sho\Mi 
that  in  hysterical  meteorism  the  administration  of  chloroform  may 
instantaneously  relieve  the  distention  of  the  abdomen;  but  this  is  a 
diagnostic  meiisure  which  might  not  be  wholly  innocuous  if  the  case 
were  one  of  acute  peritonitis.  Sometimes  hysterical  meteorism  re- 
sembles tuberculous  peritonitis,  and,  in  the  absence  of  stigmata,  miglit 
easily  be  taken  for  it,  especially  as  tuberculous  perit<jnifeis  frequently 
exists  without  thoracic  troubles.  T\Tien  the  distention  is  extreme  and 
the  percussion  note  is  duU,  meteorism  may  be  mistaken  for  a  cystic 
tumor   of   the  ovary ;    and  Spencer  Wells  gives  no  absolutely  dis- 
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tiuetive  sign,  except  the  diBappearaiiee  of  the  tympauites  under  the 

influence  of  chlorofurm.  The  reneiiiblance  tu  these  i)haQt4ini  tiimnrs 
luay  be  especially  strikiuK  in  caserf  of  localized  pneumatosis.  The 
patbologieal  physiology  of  li>calia:ed  meteorisni  is  obscure;  but  we  ciin 
hardly  understand  how  this  eoDtlition  ccjulit  l>e  ilie  result  of  spasm  of 
the  muscles  of  the  abdominal  wall,  and  we  therefore  arrive  by  exclu- 
sion at  a  the<»ry  of  localized  contractures  of  the  intestinal  muscles. 
The  existence  of  these  loc*alized  contnu-tures  is  the  more  i>n>bable, 
Bince,  (*oincident  witli  meteorisui  iu  hysterical  subjects,  phenomena 
of  internal  strangulation  with  stercoraceous  and  bloody  vomiting  havp 
been  obaened.  But  steivoraceous  vomiting  may  occur  without  olv 
struction,  in  consefiuence  of  a  revei-sed  i>eriHtultic  action  of  the  intes- 
tine, as  has  l^een  shown  by  the  fact  that  fluid  iuti'oduced  by  enema 
has  been  shortly  after  passed  by  the  nicmth. 

Phantom  tumom  may  be  located  in  any  region  uf  the  abdomen^ 
altliough  more  frequently  they  simulate  tumoi-s  tif  the  uterine  adnexn. 
I  have  observed  a  case  in  which  there  was  a  swelling  limited  to  the 
right  hypochoudriuni,  with  cutaneous  dystesthesia  and  more  deeply 
seated  shooting  pains,  suggesting  an  hepatic  colic  symptomatic  of  a 
tumor.  But  it  would  appear  that  there  are  facts  which  point  to  th«i 
existence  of  an  hysterical  hei:»atalgia,  and  there  is  really  no  good  rea- 
son for  refusing  to  admit  the  exist<»*uce  of  hepatic  colic  with  icteni» 
in  hysterical  subjects  when  w*e  know  how  great  an  influence  the  emi>- 
tious  have  upou  those  pathological  phenomena. 

Under  certain  circumstances  meteorism  coinciding  vriih  suppres- 
sion of  the  menses  aod  the  presence)  of  vomitiug  may  suggest  preg- 
nancy. A\Tien  this  idea  is  accepted  by  the  patient,  the  early  symfK 
tnms  are  soon  accompanied  by  other  phenomena,  such  as  a  secretion 
of  milk  aod  a  ]>oculinr  mental  condition,  which  may  continue  even 
after  the  limits  «>f  a  normal  pregnancy  are  exceeded.  At  the  time  at 
the  normal  termination  of  pi-egnancy  w^e  may  observe  pains  which 
wtmld  appear  to  announce  approm*hing  labor. 

Intestinal  amyosthenia  may  cause  obstinat*^  consti|»ation.  At 
otlier  times  we  may  observe  alternating  constipation  and  diarrhcM 
resulting  from  an  intestinal  hyiierHecretion. 

The  anal  sphincter  may  exceptionally  l>e  the  seat  of  contructures 
or  paralvses.  Paralysis  of  this  i>art  with  anaesthesia  giving  rise  to 
involuntary  evacuations  would  appear  to  be  exceodiiigly  rare.  Simain, 
which  is  less  rare  and  which  often  coincides  with  urethral  spasm,  is 
ordinarily  asAo<nated  with  dys«esthesia  of  the  integuments.  Loeal 
irritations*  such  as  fissures,  are  especially  apt  to  provoke  it* 

We  have  yet  to  mention  among  the  intestinal  tronbles  hysterical 
diarrhoea.     This  may  come  on  suddenly,  induced  by  emotional  causes. 
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btit  may  also  set  in  without  any  apimreot  eauBe.  Ita  duration  is 
iodefinite.  It  occurs  ordinarily  in  crises,  and  altemateH  witb  other 
troublee. 

Disorders  of  the  Urinary  Oryaits. 

The  diaturhanoeB  of  the  urinary  ^ecretiou  have  already  \yeeu  ntud- 
ied  in  the  section  on  the  trophic  disoniei^  of  hysteria,  but  the  urinary 
apparatuB  may  be  the  seat  of  other  troubles  in  the  hysterical. 
AiDtmg  the  disturbances  of  sensation  may  lie  ujentioned  renal  neural- 
gia, which  may  be  mistaken  for  nephritic  colic,  with  ratliatiug  painn 
and  h«ematuria.  The  |>o8aibility  of  this  haematuria,  which  ocK'urH 
under  the  form  of  more  or  less  iirolouged  paroxysms*  was  a<bnitted 
by  Sydenham,  Sauvagea,  Boyer,  and  Ch<)i»art;  aud  the  recent  oVwer- 
vations  of  Morris,  Salmtier,  and  others  would  api^ear  to  contirro  the 
l)elief  of  the  earlier  writers.  Ha^maturia  may  oi'cur  aj^art  trtmi  ide 
nephritic  crises;  the  painful  paroxysms  excited  by  floating  kidue>  are 
favored  by  an  hysterical  soil.  Finally,  wandering  kicbiey  is  regarded 
by  Albarran,  justly  in  my  opinion,  as  a  stigma  of  degeneration. 
It  sometimes  c*>incides  witli  other  anomalies. 

The  existence  of  an  hjstericjid  polyuria,  it]dei>eudent  of  attacks 
aud  more  r>r  less  [jennanent  in  character,  h*is  lieeu  demonstratetl  by 
Kien  and  Kuhner,  and  esi>eci»dly  by  Liincereaux,  who  have  shown 
that  this  manifestation  of  hysteria  is  fretpiently  connected  with  akM> 
holismi  a  relation  which  luis  also  Ijeeu  demtmstrated  by  <ither  obser- 
vei's.  The  onset  of  hystericid  jxidyuria  may  l>e  rapid  or  gradual:  the 
affection  often  follows  some  excess,  any  emotional^  storm,  or  a  trau- 
matism. Tlie  amount  of  urine  excreted  and  the  frequency  of  mictu- 
rition are  extremtdy  variable;  fifteen  or  even  twenty-five  litres  may  \m 
fiassed  in  the  twenty -four  hours  (Mathieu,  Hirta  and  Fraenkel). 
The  abundant  sec^retion  iind  frecjueut  micturition  lead  to  insomnia  and 
a  peculiar  neuropathic  st^ite,  so  that  a  psychical  iKillakiuria  is  scKni 
mided  Ut  the  mechanical  (H>Uakiuria.  The  f»nly  chemical  characteris- 
tic would  be  an  increase  in  the  chh>ride  of  scHiium;  the  phosphatej« 
are  usually  of  nonual  proportion,  the  urea  varies  with  the  diet,  and 
there  is  neither  sugar  nor  albumin.  The  urine  is  clear  and  limpid, 
Sonietimes,  when  tlie  polyuria  is  the  only  symptom,  it  may  be  dimin- 
ishetl  under  the  influence  of  suggestion. 

X»  a  rule,  tlie  jMdynria  is  accomjianied  by  polydipsia,  and  the 
tliirst  is  in  itself  sometimes  excee<lingly  distreasiog.  But»  although 
the  mouth  is  rather  dry,  the  tongue  aa  a  rule  preseireB  its  normal 
color;  we  do  not  see  the  blackish  coating  of  the  tongue  or  the  dental 
frequent  in  diabetic  patients.  The  thirst,  when  it  is  ver\ 
tends  to  increase  the  insomnia  and  the  condition  of  prostra- 


^48  FERE — HYSTERIA. 

tioD  which  is  often  its  consequence.  The  sufferers  from  poljniiAmbj 
take  alcohol  in  considerable  amounts,  and  also  active  medicamentB  in 
large  dose,  because  of  the  rapid  elimination.  In  spite  of  associated 
polyphagia  the  emaciation  is  marked.  The  arterial  tension  increases 
as  a  result  of  the  ]X)lydipsia. 

This  polyuria  is  very  obstinate  and  is  subject  to  recurrences;  it 
may  disapi)ear  and  then  return  under  the  influence  of  trivial  causes. 
It  is  of  more  frequent  occurrence  in  man,  and  in  its  gravity  resembles 
the  other  manifestations  of  masculine  hysteria.  The  prognosis  is 
aggravated  often  in  consequence  of  the  hypochondriacal  preoccupa^ 
tions  which  accompany  it.  The  diagnosis  may  be  based  upon  the 
history  of  the  case  and  upon  the  neuropathic  accompaniments,  upon 
the  mode  of  onset  and  the  remissions,  upon  the  absence  of  the  signs 
of  diabetes  mellitus,  upon  the  possibility  of  cessation  under  the  influ- 
ence of  hypnotic  suggestion  (Babiuski)  or  suggestion  in  the  waking 
state,  or  upon  the  effect  of  medicines  capable  of  producing  an  illusion 
when  they  are  given  with  authority  and  conviction. 

The  reality  of  hysterical  ischuria  or  aniuia  has  long  been  doubted 
because  the  condition  often  coincides  with  vomiting,  which  has  led 
writers  to  regard  the  phenomena  as  a  vicarious  excretion  of  urine; 
and  because,  on  the  other  hand,  in  several  cases,  and  especially  in  the 
well-known  cAse  of  Nysten,  it  has  been  possible  to  detect  simulation. 
The  cases  of  Lay  cock,  however,  are  worthy  of  credence ;  but  it  is  es- 
pecially to  Charcot  that  hysterical  anuria  owes  its  right  of  citizenship 
in  pathology.     A  patient  whom  he  had  watched  for  several  years  at 
the  Salpetriere  served  to  demonstrate,  under  favorable  conditions  for 
observ^ation,  the  reality  of  ischuria,  the  coincidence  of  vomiting,  the 
abundance  of  which  varied  inversely  with  the  amoimt  of  urine  ex- 
cTeted,  and  the  existence  of  a  ceiiiiin  (luantity  of  urea  in  the  vomited 
matters.     Grehant,  who  observed  this  last-mentioned  fact,  was  unable 
to  find  more  urea  in  the  blood  than  under  normal  conditions.     The 
history  of  hysterical  ischuria  is  closely  bound  with  that  of  vomiting. 
Tlie  ischuria  may  be  secondary  to  the  latter  or  primary,  and  it  is  not 
improbable  that  both  troubles   may   be   developed  simultaneously. 
The  ischuria  may  he  temporary  or  permanent.     Temporary  and  iso- 
lated ischuria  often  passes  unperceived,  and  may  hardly  attract  the 
attention  even  of  the  patient.     It  often  follows  a  convulsive  or  other 
paroxysm.     Permanent  ischuria,   although    much   less   frecjuent,  is 
more  interesting:.     It  may  occur  alone  or  be  accompanied  by  com- 
pensatory phenomena,  such  as  vomiting,  profuse  sweats,  salivation, 
or  diarrhoea. 

Under  varying  circumstances  a  woman  ceases  to  urinate.     At  the 
end  of  twenty -four  hours  she  becomes  disquieted ;  a  catheter  is  passed, 
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1}ui  Dothing  is  found  in  the  bladder,  aud  the  latter  alsOp  as  far  as  we 
«an  judge  from  palpation,  is  uot  distended.  At  tbe  end  of  two  or 
"three  days,  if  the  anuria  is  complete,  we  see  the  occurrence  of  vomit- 
ing, either  8i>ontaueou8  or  provoked  bv  the  ingestion  of  nu  matter 
iow  small  a  quantity  of  food.  It  has  not  been  shown  that  the  vom- 
ited matter  ever  has  the  odor  of  urine,  or  that  the  vomiting  ma\  be 
tnJy  regarded  as  supplemeBtary  to  the  suppression  of  urinary  secre- 
tion. The  matters  contain  urea,  as  do,  moreover,  all  vomited  matters 
(Bouchard),  In  general,  however,  the  amount  of  vomited  matter  iiH 
<'rea8e9  in  proportion  oh  the  Hecretion  of  urine  diminishes.  Some- 
times the  vomiting  is  I'eplaced  by  diarrhtea  or  siah^rrhu^n-  It  would 
nppear  as  though  there  were  a  supplementary  elimination  of  tlie 
tin  ids,  if  not  of  the  solid  constituents  of  the  nrin*\  Ischuria  assi>- 
ciated  witli  vomiting  may  continue  for  months;  the  latter,  indeed, 
causes  disturbances  of  nutrition  and  emaciation,  but  everything  re- 
turns  to  the  normal  as  soon  as  the  excretion  of  urine  is  i*i>estab- 
lished.     The  cure  is  sometimes  retarded  by  an  haViitual  anorexia. 

Wlieu  the  anuria  is  not  compensated  for  by  any  other  elimination^ 
which  is  rarely  the  c^se,  it  can  hardly  hist  more  tlian  a  few  days. 
If  it  does  continue  longer,  we  may  see  the  suiienention  of  uniemic 
symptoms,  such  as  cephalalgia,  nausea,  visual  disturbances,  and 
dyspnoea;  but  these  manifesUiti(^»ns  are  not  necessary,  for  a  patient 
of  Hoist  was  anuric  for  seventeen  days  withcnit  tlie  apf>earance  of  any 
of  these  symptoms. 

The  Bhuidet\ — The  disorders  of  urinary  excretion  are  much  more 
frequently  troublesome  than  those  of  secretion.  Disturlnauces  <)f  ex- 
cretion may  be  associated  with  sensory  troubles  of  the  l)!adder.  Hys- 
terical patients  may  suffer  from  vesical  pains,  either  |>em}anent  or 
recurring  in  paroxysms,  or  permanent  with  paroxysmal  recrudes- 
cences, and  often  in  relation  with  uterine  neiu*algia  and  dysmen<»r- 
rhoea.  These  neuralgias  are  often  associated  with  dysa^thesia  of 
the  vesical  mucous  membrane,  as  detei-mined  by  |>res8ure  im  the  ab- 
domen or  the  intrrxluetion  of  a  sound.  This  dysfcsthesia  is  some- 
times sufficiently  intense  to  be  a  [>oint  of  departure  for  an  atbu'k  when 
the  muccms  membrane  has  l>een  mechanically  irritated,  and  it  causes 
a  continual  desire  to  urinate.  When  the  neck  of  the  bladder  takes 
imrt  in  the  reaction  we  have  retention  of  urine.  Calculus  may  be 
simulated  by  hysterical  cystalgia  (Momnd). 

When  the  vesical  mucous  membrane  is  ann^sthetic^  contact  of  the 
urine  no  longer  excites  a  desire  to  mictunite,  and  distention  oecuni 
which  may  result  in  fmralysis.  This  i-etention  of  urine  is  ac4?!ompamed 
by  incontinence  from  overfilling,  unless  cAre  is  taken  to  empty  the  blad- 
der with  a  catheter.     Incontinence,  which  is  rare  during  an  hysteric^ 
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attack,  may  be  aaaociated  with  spafloiodic  paraple^^*  and  majr  \m 
due  itself  to  a  pennanent  spasm  of  tlie  walls  at  the  bladdar* 

Betentioo  is  very  much  more  frequent  than  ipeopiapiiace,  wilfc 
which  it  maj  alternate.  It  max  be  doe  either  ta  confmdam  of  the 
neck  or  to  paralysis  of  the  bladder.  13ie  introdnction  of  a  natlinter 
will  serre  to  differentiate  the  oonditioo*  Exploration  bj  the  eatbe- 
t^er  is  the  more  useful,  as  the  retention  mar  coincide  with  ischuria. 
BfltoAtioii  is  often  temporary,  but  it  maj  continue  for  aome  tinSt 
enm  Cor  months  or  years,  being  complicated  then  by  incanttnenee  it 
we  do  not  roBort  to  catheterization.  When  retention  is  chronic  Hm! 
tirine  may  become  altered^  and  we  ma\  then  see  the  ordinary  ooaae 
qneooes  of  this  complication.  Even  death  may  follow  (Brodie)* 
Beoofery  may  be  sudden,  however  long  the  condition  has  lasted,  and 
relapaes  are  not  uncommon. 

Tke  iTiWAm.— While  the  irritable  bladder  is  often  an  tsoblad 
manifestation  of  hysteria,  an  analogous  phexiomejion  may  be  obasrfed 
in  the  urethra.  In  man  the  urethra  is  often  the  seat  of  spaams,  eitbar 
painful  or  painlesSi  and  I  have  long  thought  that  these  spasmodie 
strictures  might  be  reigarded  as  a  local  manifestation  ot  hysteria* 
The  passage  of  a  sound  to  the  deeper  i>ortions  of  the  urethra  maj  in 
these  cases  excite  a  convulsive  attack  (Guyon)  or  hypnotic  phenam- 
ena  (Boyd)*  Amesthesia  of  the  urethra  is  quite  frequent,  and  when 
it  is  very  marked  it  is  not  without  influence  upon  the  desire  to  paaa 
urine. 

IHmtrders  of  the  Gefiifal  Or^am. 

The  genital  organs  are  often  the  seat  of  disonlers  of  general  and 
special  ftensibility .  The  testicles  are  fretjuently  the  seat  of  djwmMit- 
sia«  and  preasuie  on  them,  as  on  the  ovaries,  may  ejtcite  a  oonTukiTe 
attack.  More  rarely  the  testicles  are  anipsthetic.  and  pressiiro  on 
them  does  not  excite  the  oidinar>^  testicular  sensation.  Seoaoiy 
tmubles  of  the  testicle  often  coincide  with  anomalies  of  size,  location, 
and  direction ;  mcist  fretjuently  the  testicle  is  small,  sometimes  it  hi 
arrested  at  the  ring,  and  sometimes  it  is  inverted  witli  or  without  an 
anomaly  of  the  epididymis.  In  women  the  uterus,  as  the  ovaries, 
may  be  tha  seat  of  a  neuralgic  condition,  mth  pain  radiating  in  va- 
rious directions.  These  pains  are  usually  pennanent,  with  paroxys- 
mal recrudescences.  The  vulvovaginal  mucous  membi^ne  may  alao 
be  the  seivt  of  dysesthesia  or  aniestliesijv  Tlie  d^-saasiliesia  is  som^^ 
times  acoompanied  by  local  spasms,  vaginismus,  and  often  sssocriiisd 
with  spasm  of  the  anal  sphincter. 

Rysteralgia  is  sometimes  HCcomi>amed  by  menorrhagia  or  metnir- 
rhagia,  or  these  abnormal  flows  may  occur  without  pain.     Tfae  losses 
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«Df  blcxxl  merit  a  special  eoQHicleratioQ  because  of  tlie  anemia  which 
t^liey  increase.  We  most  admit,  howeYer^  Uiat  atDenorrbcBa  is  more 
csommon. 

The  pollutions  or  secretions  which  sometimes  accomimnj  certain 
attacks  with  erotic  characters  may  also  be  observed  independently 
of  them.  These  fluxes  of  glairy  matters,  of  uncertain  nature  and  ori- 
Kiu,  are  seen  frequently  in  connection  with  emotions,  physical  shocks, 
or  fntigne,  independently  of  any  erotic  manifestations. 

The  genital  instinct  is  often  very  poorly  develo]»ed  in  hystericnl 
male  subjects,  and  hysterical  women  are  far  from  desening  the  impu- 
tation for  eroticism  with  which  they  have  lieen  credited.  A  great 
many  of  the  latter,  even  when  there  is  no  marked  local  aniesthesia, 
never  experience  any  sexual  pleasure,  despite  the  variety  and  the  per- 
sistence of  their  attempts  to  secure  it  This  impotence*  which  is 
crjmmon  to  both  sexes  in  hysteria,  is  the  source  of  multiple  sexual 
penei'siona,  and  sometimes  of  an  acquired  sexual  inversioti. 
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Notw  ithatauding  the  disdain  which  practice  often  affects  for  the- 
ory, it  generally  has  to  submit  tt3  its  domiuiou.  Practice,  indeed, 
can  reach  its  end  only  when  it  directs  its  efforts  in  conformity  witli 
the  laws  which  ai-e  the  objects  of  pursuit  of  theory,  namely,  the  laws 
of  the  relations  of  facts.  Whenever  theory  discovei's  f)robable  rela- 
tionships, practice  follows;  and  eveu  when  the  latter  di^es  uot  attain 
its  end  it  seldom  modifies  its  course,  except  under  the  infinence  of  a 
new  theory.  In  reality  priictice  always  originates  from  a  theory, 
and  it  follows  where  the  latter  iK>ints,  We  see  this  in  the  history'  of 
most  diseases,  and  also  in  that  of  neuroses  and  of  hysteria  in  partic- 
ular. 

In  default  of  explanations  based  upon  positive  notions,  the  neu- 
rofles  have  been  from  all  time  the  object  of  theoretical  6|>eculatious 
L  relative  to  their  nature.  Hysteria,  which  i)re8ents  itself  under  such 
varied  and  variable  aspects  that  we  are  accustomed  to  regard  it  as  the 
Proteus  of  nosology,  would  lend  itself  particularly  to  hypothetical 
considerations^  They  have  not  lieen  wanting,  and  they  have  hail, 
according  to  the  rule,  a  considerable  influence  upon  the  manner  in 
which  hysterical  subjects  and  hysteria  itself  have  been  treated,  both 
from  a  medical  and  from  a  social  point  of  view. 

According  as  they  have  Ijeen  more  carefully  studied,  the  manifes- 
tations of  this  neurosis  have  multiplied  and  become  diveraified;  and 
Kinstead  of  regarding  it  as  a  morbid  entity,  many  authors  of  standing 
^Pii*nd  to  look  U|>on  it  as  a  groufi  <^f  svniptt^nift  variously  combined, 


552 


Ttot — HYSTEKU. 


affectiiii^  tlie  nutritive  functioDs  as  well  aa  those  of  relation,  and  with 
a  variety  that  is  infinite. 

These  combinations  of  symptoms,  these  syndromes  as  they  are 
called,  arise  under  an  infinity  of  difi'erent  circumstances.  Without 
doubt  they  may  arise  by  reason  of  an  hereditary  or  congenital  pre- 
disposition, as  shown  by  a  variety  of  stigmata.  But  the  disease 
often  appears,  without  any  apparent  original  vice,  as  a  sequel  of  acute 
or  chronic  diseases^  infections,  intoxications,  or  physical  or  moral 
shocks.  Although  these  occasional  causes  act  most  frecjueutly  in 
awakening  a  hitherto  dormant  ijredispogition,  and  thus  play  the  role 
only  of  exciting  causes,  yet  in  many  crises  we  have  to  rec<^nize  that 
they  (leterniine  themselves  the  tmnbles,  by  changing,  as  it  were,  the 
constitution-  The  morbid  states  which  have  been  grouped  under 
the  name  of  traumatic  neuroses,  because  they  manifest  themselves 
generally  as  a  result  of  a  railway  accident,  a  stroke  of  lightning,  or 
other  violent  8hoc*k,  do^  not  in  themselves  differ  from  the  hysterical 
syndromes  which  may  be  observed  in  patients  marked  by  the  somatic 
stigmata  of  a  morbid  heredity  or  degeneration.  It  is  the  same  with 
all  the  so-called  symptomatic  hysterias — that  is  to  say,  those  which 
are  develo|ied  in  conser[uence  of  an  anterior  morbid  state. 

The  variety  of  causes  of  the  neurosis,  the  variety  of  its  manifesta- 
tions, and  also  their  mobility  and  the  frefiuency  of  their  cure,  would 
seem  to  excuse  the  pathologists  for  not  having  found  a  specific  lesion, 
even  if  it  were  probable  that  one  exi8t4?d.  The  circumstances  of  the 
production  of  the  affection  show  only  that  all  congenital  or  acc|uired 
conditions  of  weakness  favor  it,  whether  these  conditions  are  tranfli- 
tory  or  {jermanent.  Tlie  possible  artirm  of  blood  changes  is  ren- 
dered probable  by  the  fact  that  in  chlorosis  we  see  a  number  of  trou- 
bles which  might  well  l>elong  to  hysteria. 

These  uncertain  data,  most  of  which  are,  moreover,  of  very  recent 
acquisition,  could  hardly  serve  as  a  base  upon  which  to  build  a  valid 
theory.  For  ages  the  opinions  concerning  the  mature  of  hysteria 
have  varied  with  the  general  ideas  which  might  well  be  held  concern- 
ing mental  troubles.  Hippocrates  regarded  iuHanity  aa  a  disease  of 
the  body,  and  it  was  impossible  that  he  should  think  that  it  wad  the 
mind  that  was  alone  or  primarily  affected  in  hysteria.  Tlie  pecu- 
liarly strikiug  frequency  of  a  group  of  determining  conditions  hfMi 
served  as  a  base  for  the  theoretical  localisation  of  the  primary  leaioti. 
The  first  observers  were  stnick  witli  the  role  which  was  played  by 
the  evolution  of  the  genital  function,  by  its  episodes  and  its  diseases, 
in  the  increase  of  the  nen-ous  troubles.  A  number  of  somatic  and 
psychical  manifestations,  certain  cnnvnlsive  forms,  and  certain  of  the 
df'lirious  hidlucinatious  seemed  to  conspire  to  accuse  the  chief  gene* 
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rative  organ  of  being  the  seat  of  the  diBeufcie,  which  was  then  i^gardeit 
aa  pecxiliar  to  the  female  sex.  The  philosophers  held  the  same  opin- 
ion as  the  phj'siciana.  The  uterus,  they  thought,  is  an  animal  which 
ardently  desires  to  conceive ;  when  it  long  remains  sterile  after  pu- 
berty it  can  hardly  bear  it.  It  grows  imlignant  and  runs  throughout 
the  body,  filling  the  tissues  with  air,  stopping  respiration,  throwing 
the  body  into  extreme  danger,  and  occasioning  %^arious  diseases. 

The  ancients  regarded  hysterical  convulsions  as  something  analo- 
gous to  a  consciously  cynical  and  voluntary  spasm.  It  was  there- 
fore a  shameful  manifestation.  It  was  these  ideas  concerning  the 
nature  of  hysteria  which  have  given  it  such  a  bad,  almost  infamous, 
reputation.  Freud  ascril^es  to  the  early  sexual  experience  a  predomi- 
nant role  in  the  pathogeny  rjf  hv steria^  but  Pitres*'  dt>es  ni>t  regard 
it  as  iraiKirtant  or  fre<iuent,  and  in  this  I  agree  with  hiiu.  Among 
the  most  fretpieiit  niethotls  of  treatment  was  to  ad\*ise  marriage  to  girls 
and  widows,  and  maternity  to  maiTied  women*  This  reme<ly,  which 
was  designed  to  satisfy  desires  which  were  frequently  imaginary, 
ser\'ed  commonly  to  aggravat*^*  the  evil. 

Although  certain  forms  of  the  c*r>n\iilsive  attack  may  seem  to  have 
an  equivocal  signification,  there  is  not  the  slightest  doubt  that  most 
(»f  the  hysterical  manifestations  have  nothing  to  do  with  the  sexual 
instinct  or  its  jjcrversions.  But  the  uterine  theory  had  given  cur- 
rency to  a  prejudice  which  endured  for  ages,  greatly  to  the  detriment 
of  the  patients  and  contrary  to  go(xl  sense.  The  idea  of  infamy 
which,  without  any  good  reason,  had  been  attached  to  hysteria,  could 
only  prevail  at  an  epoch  w^heu  renunciation  of  the  sexual  life  had  be- 
come a  virtue.  When,  in  the  Middle  Ages,  under  the  induence  of 
religious  fears,  hysteria  manifested  its  contagiousness  by  many  and 
prt^ilonged  epidemics,  and  declared  itself  under  the  theomaniacal  and 
demonomaniacal  forms,  these  manifestations  often  assumed  the  char- 
acter of  intellectual  and  moral  anomalies  or  ]>erversious,  which  led 
one  to  doubt  its  morbid  nature.  Hysteric^  subjecte  were  regarded 
sometimes  as  saints,  but  more  often  as  ixxssessed  of  the  devil,  and 
were  treated  accordingly,  without  the  [Missibility  of  any  voice  being 
raised  in  the  name  of  science  to  protect  them.  Exortiisms  and  the 
stake  have  served  more  to  the  propagation  of  the  disease  than  to  its 
cure. 

In  reality  the  genital  functions  do  play  an  imixirtant  nde  in  the 
production  of  hysteria,  by  reason  of  the  place  which  they  hold  among 
tlie  ciiuses  of  the  emotions. 

After  Jean  Wier  and  his  followers  liad  succeeded  in  securing  for 
hysterical  ]x^rsons  the  status  of  the  sick,  and  after  Lepois,  Willis, 
and  Sydenham  had  recognized  that  the  neurosis  was  not  confined  lo 
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womeD,  the  idea  of  the  fttror  uierlnns  and  its  demomacal  origiu  bad 
to  be  abandoned.  Scepticism  then  took  the  place  of  the  blind  preju- 
dices which  had  led  too  often  to  barbarous  methods  of  treatmeoi. 
During  more  than  a  centiirv  the  ueuroBis  was  treated  leas  severaly,  as 
was  suitable  for  a  morbid  condition,  to  which  was  commonlj  given 
the  name  of  vaporous  disease.  The  "  vapors'*  were  the  theme  of  an 
entire  literature  at  the  end  of  tlie  last  century  and  the  beginning  of 
this.  WTiat  appeareil  the  most  clearly  in  the  majority  of  these  works 
was  the  pi^ominating  role  of  moral  causes  in  the  determiuation  <jf 
hysterical  trouljles.  This  idea,  that  we  had  to  do  with  vajKU's,  paved 
the  way  for  Mesmer's  success;  but,  on  the  other  hand,  it  couhl  be 
sustained  only  by  the  success  hu'gely  cried  up  of  the  new  medicine. 
The  old  aphorism,  **  Cures  demonstrate  the  nature  of  diseases/*  couhl 
not  deceive,  If»  then,  the  vapoi-s  could  lie  cured  by  medicine  of  the 
imagination,  it  showed  that  they  were  a  disease  of  the  imagination. 
And  people  tiid  not  well  distinguish  at  this  time,  or  even  later,  be- 
tween diseases  of  the  imagination  and  imaginary  diseases.  Further- 
more, during  the  fii-st  third  of  this  century,  many  authors,  and  some 
of  them  the  best,  regarded  hyst^riii  and  hypochondriasis  as  one  and 
the  same  affection ;  and  this  meant  that  the  one  as  well  as  the  other 
was  a  disease  of  the  spirit.  To-day  an  assimilation  of  the  two  dis- 
eases would  have  a  very  different  signification. 

Under  the  influence  of  the  doctrines  of  Broussais  a  search  was 
again  made  for  organic  lesions  of  the  genital  organs ;  several  authors 
inclined  to  the  ancient  opinion;  others  attiiched  more  imx>oi"tance  to 
the  lesions  of  the  ovaries,  and  it  was  chiefly  from  the  works  of  Schutz- 
enberger  that  the  ovarian  theory  of  hysteria  totjk  its  origin;  and 
to  this  Negrier  later  brought  the  weight  of  his  observations.  The 
almost  constant  presence  of  a  pain  in  tlie  region  of  the  ovary,  and 
Qstmlly  actually  located  in  the  ovary  itself,  gave  some  probability  to 
this  theory.  The  recent  study  of  the  periodical  functions  of  the 
ovary  added  still  more  to  this  probability  because  of  the  periodicity 
of  certain  hysterical  troubles.  Although  the  theory,  combated  by 
Briquet,  soon  ceased  to  enjoy  any  credit  among  physicians,  it  per- 
sisted longer  in  the  minth*  of  surgeons  and  even  to  within  recent  time^ 
has  served  as  a  basis  for  interventions  which  were  regarded  as  radi- 
cal ;  the  ovary  being  taken  away  the  hysteria  ought  to  be  cured.  Bui 
experience  has  shown  that  the  ovary  Ijeing  taken  away  and  even  both 
OYftriee  l>eing  taken  away,  the  hysteria  remains  and  sometime  finds 
itself  enriched  by  mental  troubles  wliich  did  not  exist  liefore  tl^i 
operation, 

Ch,  Lepois  and  Willie  believed,  indeed,  tliat  they  had  discovef^ 
cerebral  lesions  in  post-mortem  examinations  of  hysterical  SQbJDols; 
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but  their  iaeis  were  not  very  precise  and  ImnU\  deserve  credit.  It  ih 
to  Briquet  that  the  merit  belongs  of  hanng  recognized  hvsteria  dib- 
tinctly  as  an  affection  ni  the  nervous  s^^'stem,  a  cerebral  neurosis. 
Clinical  studies  gave  a  solid  foundation  to  tliis  opinion  by  showing 
that  the  sensor}'  and  motor  troubles  most  commonly  seen  in  hysteria 
had  numeroiLS  points  of  res€*mblauce  to  those  due  to  cerebral  lesions. 
The  mobile  character  of  these  troubles  in  hysteria  could  bf*  explained 
by  a  mechanism  analo^^ous  to  that  which  is  era  ploy  eil  to  explain  the 
motor  and  sensory  troulilert  of  certAiu  forms  of  migraine,  namely,  b> 
vascular  spasms  or  by  nutritive  troul)les  of  the  cerebral  cells  deiien- 
dent  uix>n  general  conditions  of  the  organism,  themselves  subject  to 
multiple  i>Bri nations. 

The  regular  study  of  the  hyimotic  phenomena  undertaken  at  the 
Sal|^>etriere  bv  Charcot  and  hm  pupils  had  helped  in  iidd  greater 
weight  to  the  cerebral  theory,  Cert*wn  unexpected  assoi^iations  in 
the  piaralyses  from  suggestion,  such  as  that  of  the  loss  of  articular 
speech  at*companying  a  paralysis  cif  the  right  ui>}>er  extremity,  and 
reproductiou  of  the  associations  which  are  frequent  in  spontaneous 
legions  of  the  cortex  of  the  left  cerebral  hemisphere,  had  brought  into 
iJi^vor  the  hypothesis  r»f  the  hx'alization  of  hysterical  troubles  in  the 
aortictd  layer  of  the  cerebral  htanispheres*  The  (jueistion  was  hardly 
raised  as  Ut  whether  there  was  a  relation  of  coincidence  or  of  sucees- 
sion  between  the  idea  of  paralysis  or  of  insensiliility  and  tie  disturb- 
ance of  nutrition  of  the  cortex  which  apjjeared  to  be  the  indisi>e]ifiable 
anatomical  t^onditiou  in  the  prcxluction  of  peripheral  paralyses. 

£xt)erimental  hy[>notism,  in  showing  the  rule  of  tlie  idea  in  the 
evolution  of  a  great  numljer  of  hysterical  manifestations,  had  made 
manifest  the  r61e_of  _tIie-,imai:ination  in  the  pathogenesis  of  hysteria. 

Kie  School  of  Nancy  eBi>ecially  has  b^ken  an  important  part  in  this 
olution  of  the  theory  of  hysteria.     According  to  these  teachings  all 
hysterical  manifestations  become  the  product  of  the   imagination; 
they  may  be  cured  l>y  everything  that  t'lcts  ufK»n  the  imagination;  the 
medicine  of  the  imagination  is  not  only  the  best,  but  is  the  only 
rational  one  when  we  have  t<^  do  with  a  neurosis.     We  approach  here 
Hid  mediaeval  theory  and  its  practical  application;   the  eril  spirit  is 
H:>  longer  to  be  driven  away  by  exorcism,  but  the  pathogenic  idea  is 
^m  he  driven  away  by  suggestion.     Hysteria  has  become  a  disease  by 
■ipresentatifm  (Mobiua,  Striimpell),  a  jisychical  malady  j>ar  excel- 
H^f^'  (Charcot).     Its  different  phenomena  are  very  simply  explained 
By  a  we^ikening  of  the  psychological  synthesis  ( Janet)«  by  a  narrow^ 
ing  of  the  field  of  consciousness,  by  a  narrowing  of  the  field  of  atteiH 
tion,  of  [lerception,  ot  motor  iuijiulse  (Pick). 

These  theories  of  a  primary  mental  lesion  might  derive  some  sup- 
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port  from  a  certain  number  of  undoubted  lactA  in  which  the  sendor? 
and  motor  paralyseB,  the  dysieethesiaR,  the  amnesiiis  of  hjsteiia  do 
not  correspond  to  the  ordinary  form  of  the  same  troubles  when  thev 
are  in  relation  with  lesions  of  the  cerebral  cortex.  We  obeerre,  in 
effect,  in  the  neuroses  facts  in  which  the  distribution  of  the  troubles 
and  the  symptomatic  association  are  manifesteil  rather  acoonluig  lu 
IKDpular  notions  than  according  to  knovi^  physiolo^cal  lnws.  Par 
example,  there  are  descrilied,  as  belonging  exclusively  to  bysteria, 
the  systemntization  of  paralysis  for  a  special  movement^  to  the  exclu- 
sion of  other  movemeuis  executed  by  the  same  mtLsc*]es^  and  tU^ 
superposition  of  sensory  on  motor  troubles,  and  the  sui^ierpositiou  of 
disorders  of  sensation  and  of  disturbances  of  function  of  an  orgiut  of 
special  sense,  such  as  are  never  found  in  the  case  of  cerebral  leaions. 

However,  a  like  superposition  is  sometimes  ol>served  aa  a  coiise> 
f inence  *>f  lesions  of  the  brain :  iu  certain  cases  of  a  unilateral  loss  of 
Hight  the  teguments  of  the  eye  are  frequently  aftWted  just  as  in  hys- 
terical ambl.vn[»ia.  And  on  the  other  hand  the  systA^malisafttion  of 
certain  h\  sterieal  i>ara]yses  is  aci^pteil  without  sufficient  proof. 

Another  theory  allied  to  tiie  mental  theories  of  hysteria  is  thai 
which  assumes  that  when  an  idea  or  the  fort*ed  suppression  of  an  ideit 
has  eutere4l  the  mind  it  remains  there  as  a  foreign  Ixxly,  and  keeps 
up  a  permanent  irritation  which  may  perpetuate  accidents  of  the  mont 
varied  sort  from  moi'e  or  less  dominating  notions  to  convulsive  attecks; 
and  as  long  aa  the  idea  has  not  lost  its  emotional  power  it  remains  a 
cause  of  the  awakening  of  the  representations  which  play  an  im|K>r* 
taut  role  as  prelude,  and  perhaps  as  cause  of  the  explosion  of  the 
motor  or  ilelirious  paroxysms.  This  theory  (of  Breuer  and  l*Veud) 
supposes  thst  the  idea  acts  through  the  emotion,  the  rule  of  which 
hail  idready  lieen  well  recognized  by  Bri*iuet,  The  idea  cannot  iu*i 
iu  this  way  except  on  the  condition  that  the  individual  has  a  morbiti 
euiotirity;  but  emotion,  whether  normal  or  pathological,  is  indis- 
Hr)lul»ly  joined  to  physical  conditions. 

There  is  no  doubt  that  in  most  cases  in  which  the  hysterical  man- 
ifestations are  cured  under  the  influence  of  an  idea,  by  suggesiioii, 
the  cure,  if  it  is  permanent,  coincides  \iith  a  change  for  the  btlt^  in 
the  general  nutrition.  This  is  also  what  takes  place  in  the  case  of 
mentjil  diaeaaes.  Furthermore,  if  we  consider  how  the  cure  is  eflTectail 
in  a  particular  case,  we  see  that  the  suggestion,  the  idea  of  recovery, 
is  accompanied  by  a  modification  in  the  emotional  state,  a  mtxlifica- 
tion  which  cannot  \ye  i>rodueed  without  a  correlative  and  general 
modification  in  the  Homatic  functions.  In  the  genesis  as  in  the  cun» 
of  hysterical  troubles,  everytliing  takes  place  as  if  the  p--  ~^  '  i^  ami 
the  ftomatic  phenomena  were  two  aspects  of  one  and  the  -  4og* 
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ical  {act,  and  thene  two  orclem  of  pheDomeun  are  iiidisHolul^le.  The 
role  ol  f?motioD  has  been  oeglected  by  a  great  uumlier  of  aiithorB  who 
have  occupied  themselven  with  the  therapeuties  of  the  imagiuation, 
l)ut  it  holds  au  iuiportaut  place  in  the  literature  of  the  mediciue  of 
the  pjkssioiiH  which  coutaius  a  niiiid>er  of  interesting  facts. 

If  an  iilea  is  but  a  feeble  aensatitm,  a  re]iresentatiou,  we  can 
hardly  a  priori  admit  that  it  in  capable  of  acting  in  the  pathogeuesiR 
of  hysteria  t^>  the  excluHioii  of  physical  agents,  the  action  of  which  is 
at  the  rout  of  representations.  But  observation  show^s  that  phyi*^ ical 
agents  play  a  predumiuating  role  in  this  pathogeuesiB,  in  proof  (*[ 
which  we  may  mention  traumatic  ami  toxic  hysteria.  The  hyiiothe* 
BIS  that  hysteria  is  a  disease  of  the  mind  is  opjKisetl  also  by  the  samf^ 
reasons  w^hich  may  1>e  brought  against  the  existence  of  disease  of  thn 
mind  in  geueraL 

The  mind  is  not  an  tirgaa*  it  is  a  functi*m.  Just  as  the  functi<»u 
of  dige8ti<m  is  troubled  not  only  when  its  chief  organ^  the  stomach, 
is  affected  by  lesions  of  its  structure,  Init  also  when  the  innervation, 
the  circulation,  and  the  quality  of  the  blood  w^hich  this  organ  receiver 
are  altei'ed  under  the  influence  of  general  morbid  conditions  or  even  of 
diseases  of  other  organs:  so  the  mind,  of  which  the  braio  is  the 
organ  par  cj'celkmr,  is  aflFeeted  not  only  when  the  brain  is  disordered 
hy  lesions  proi>er  to  it,  but  also  whenever  the  vitality  of  the  brain  is 
modified  by  trotibles  of  nutrition,  whether  their  cause  be  general  or 
hjcal.  Pro|^»erly  8i)eaking,  there  are  no  diseases  of  the  .mind,  but  the 
mind  is  troubled  by  all  the  diseases  of  the  body  which  have  as  »  cou- 
8et|uence  a  disturbance  of  the  functions  of  the  brain.  This  is  a 
conceptit^m  which  gt)es  b»ick  to  Hippoeratic  times  Imt  which  w^as 
afterwards  obscured  by  considerations  which  have  nothing  to  do  witli 
science.  From  a  practical  as  well  as  from  a  scientific  jMiint  of  view^ 
it  is  important  not  to  forget  this;  for  if  physicians  who  treat  insanity 
can  congratulate  themselves  upon  effecting  a  cure,  it  is  not  to  what 
they  know  of  psychology  but  rather  to  what  they  know  of  general 
pathology  that  they  owe  their  sucoees. 

As  we  follow  them  tlirough  tlie  animal  sc*ale,  the  inanifestattons  of 
the  mind  api^ear  to  us  like  the  prcnlucts  of  irritation;  their  develoji- 
raent  marches  in  a  parallel  line  w  ith  the  development  of  the  si»e- 
rialization  of  irritability,  with  the  iierfectioning  of  motility  and  sen- 
sibility and  of  their  organs.     No  movement,  no  sensation,  no  mind. 

We  cannot  understand  the  existence  of  mental  troubles  without 
that  of  those  of  sensation,  and  in  fact  the  vitality  of  the  organs  nec- 
essary to  intelleotual  acti\nty  cannot  te  affected,  however  sliglitly, 
without  sensation  and  movement  also  being  affected,  if  there  is  uo 
trouble  of  the  mind  which  is  not  joined  to  a  morbid  state  of  the  body. 
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The  fact  is  that  the  terms  of  mentnl  diHeaseH  and  of  pBjclioses  are 
only  terms  of  ext>ectatiuu,  proviaiunal  ti*riuH  wlik'li  caiincjt  he  tAkoo 
in  a  literal  sense.  We  camiot  see  at  first  siglit  what  scientific  intar- 
est  there  can  be  in  trausferring  hysteria  from  the  Ldasa  of  neuroMl 
into  that  of  the  [vsychoses  which  camjot  \m  more  precisely  defined* 
The  term  psychosis  could  hardly  be  applied  except  to  a  ut^uroaiJi 
which  was  waotiug  in  physiciil  syiuptoius ;  and  such  troubles  do  not 
exist;  moral  iusanity  itself,  which  pasBes  for  the  mo^t  exclusively 
mental  t>f  the  psychoses,  can  no  longer  n*ny  Vie  regarded  as  altogether 
wanting  in  physical  stigmata. 

The  new  discoveries  concerning  tlie  moriihologv  of  the  nerve  cells 
and  in  purticnhtr  those  of  the  cerebral  cortex  which  have  result«^d 
from  the  works  of  Grolgi  and  liainou  v  Cujal  "  have  served  to  explato 
the  theoretical  conceptions  of  the  psychomotor  functions  iu  general 
and  of  tlie  manifestiitions  of  hysteria  in  particuhir.  A  few  years  ago 
the  uer\^e  cell  of  tlie  cerebral  cortex  was  regarded  as  an  organ  of  fixeil 
constitution  composed  < if  a  cellular  body  with  a  uucleus  and  two  sorts 
of  prolongations,  the  one  multij^le  and  ramitied,  radiating  from  all 
points  of  the  cell,  and  the  other  single  and  not  ramitied,  the  axis 
cylinder,  continuous  with  a  nerve  fibre  and  undivideil  throughout  its 
whole  extent,  piis.shig  towiii*ds  the  lower  nerve ms  centres  and  the  jh>- 
ripheral  nervtjs,  and  interrupted  by  cells  which  seiTed  in  some  way  as 
relays  in  the  gray  nucleus  of  the  bulb  and  in  the  gray  columns  of  the 
spinal  cord.  Tlie  ramifying  prolongations  of  the  cell  were  thought 
to  anastomose  with  those  of  neighboring  ceUs,  constituting  a  fine- 
meshed  network  serving  as  the  orgiui  of  transmisniun  from  cell  to  cell. 
It  was  held  that  the  motor  nei*ves  were  simply  the  continuation  of  Uie 
axis  cylinders,  of  the  non-ramifying  prolongations,  wUUe  the  sensory 
nerves  w^ere  regarded  as  the  result  t*f  the  reunion  of  the  fibrils  of  the 
interstitial  protoplasmic  netw^ork.  This  fixed  and  immut^dile  consti- 
tution of  elements,  of  wddch  it  w*as  impossible  to  conceive  the  evolu- 
tion, leut  itself  badly  to  the  explanation  of  most  of  the  n!<»re  im^K>r* 
taut  facts  of  the  evolution  of  i>8ychical  function  and  in  paHiciilar  the 
influence  of  education  The  intellectual  development  seemed  lo  be 
wholly  subordinate  to  the  numl>er  of  elements;  the  m-tivity  of  a  brain 
seemed  uei'i^sMarily  to  l>e  in  relation  with  iis  congenital  richness  iu 
cells,  and  we  coukl  hartUy  imagine  by  what  anatomical  prooess  a  per* 
fectioning  could  take  place. 

The  new  facts  brought  U>  light  by  Golgi  and  Cajal  open  up  a 
wider  field  for  satisfactory  hypotheses.  Golgi  has  shown  that  tli«^ 
axifi  cylinder — the  prolongation,  formerly  regarded  *is  indivisible,  of 
the  ner\'e  cells — g<ies  out  like  the  protoplasmic  expaiisioim,  and  that 
the  prntoplasmic  expansions  do  not  form  a  network  but«  after  ramify* 
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log  ieveral  times,  terminiite  in  fi'ee  extremitie8«  The&B  factu  ai*e  a 
formal  uegatioii  of  the  contimiitv  of  the  nerve  conductorB ;  the  nerve 
cells  are  now  regarded  as  true  unitB,  the  neurouy  of  "W'altleyer,  con- 
stituted by  a  cell  body  which  appears  tu  take  the  paxi  of  a  tj-oi>hic 
centre  provided  with  protoplasmic  [irolon^^atioiis  and  axis  cvlindei's^ 
all  terminating  in  free  extremities.  Thf*  currents  are  transmittetl 
from  one  cell  to  another  by  contiguity,  by  contact,  or  by  articulation 
of  the  ramitications  of  the  axis-cylinder  pioloiigations  of  one  cell  with 
the  ramifications  of  the  iu*otoplasmic  i>rolongations  of  the  other;  the 
nervous  influx  is  celbilii>etal  in  the  protoplasmic  iirolongations  and 
celbilifugal  in  the  axis  cylindern.  It  is  l>elieved  that  the  transfor- 
mation of  forces  of  unknown  nature,  which  is  manifested  by  a  retiex 
movement  responding  to  an  irritation  either  i>erceived  or  not  per* 
ceived,  takes  place  at  the  level  of  these  articulations,  at  the  points  of 
contact  of  the  prcdongations  of  the  neurons,  and  not  in  the  cell  IkkIv 
BB  wtB  formerly  sup{x>sed. 

The  enibryologicjil  studies  of  Hin  have  shown  that  the  embryonal 
nerve  cells,  the  neuroblasts,  are  constibited  b\  f>void  l>cxiies  which 
have  at  iirst  only  a  single  expansion,  the  primordial  aJtis  cylinder, 
which  increases  in  a  continuous  manner. 

The  oliservations  of  Cajal  and  Andriezen"  show  us  that  at  birth, 
in  animals  the  evolution  of  which  is  more  prec<x<ious  than  that  of 
man  (mice  and  cats),  the  deveh>pment  of  the  cephalic  part  of  the  neu- 
ran  is  not  complete;  the  protoplasmic  prolongations  are  less  numer- 
ous and  less  complicated,  the  collaterals  of  the  axis  cylinders  are  leas 
numerous  and  shorter  than  in  adult  animals.  This  firogressive  de- 
velopment of  the  two  s\  stems  (»f  iibrilhe  enables  us  to  undei-stand 
how  sensation  is  developed  correlatively  to  the  facility  of  communi- 
cation,  how  the  reactions  V»ecome  more  rai»id  from  infancy  to  lulult 
life,  and  how,  under  the  influence  of  exercise,  the  cerebral  neurons 
Diay«  just  as  a  number  of  other  anatomical  elements,  in  becoming  the 
seat  of  more  active  nutritive  processes,  develojj  with  a  certain  local 
[»nKl<>minance  and  form  more  extensive  prolongations  which  facilitate 
and  multiply  associations.  Conditions  favorable  t^i  nutrition  may 
favor  the  develo[)ment  nf  orw'ans  capalile  of  perceiving  unknown  rela- 
tions;** intellectual  work  tends  to  the  same  end  and  is  esi>e<nally 
suitable  to  the  development  of  the  anatomical  conditions  of  ai>ecial 
aiititudes.     The  inheritance  of  1  a]ititudes  receives  abio  new 

light  if  we  can  hold  that  it  coin  ith  tEe  inheritance  of  an  ana- 

tomical aptitude,  certain  cells  being  more  capable  of  forming  prolon- 
gations from  the  fact  that  this  disposition  has  been  cultivated  by  one 
or  ssiveral  of  the  ancestors. 

The  new  ideas  of  the  morphology  of  the  nerve  cell  may  ah*o  serve 
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to  explaiu  the  meoliauiBiii  of  a  nuuilier  tif  sudden  changes  in  the  firni^ 
tit>njil  activity  of  the  BPrvoiis  systeni  in  hysteria.  Lepine^*  thought  < 
that  under  a  psychical  iiiHuence,  a  Hliglit  displacement  of  the  prolou- 
gntions  may  breaJi  the  contiguity,  and  that  this  is  re-eBtablished  in 
consequeoce  of  a  certiiin  erethism  of  the  cell,  correlative  to  the  will, 
Mathiaa  Duval  "  explains  the  hypothetical  displacement  by  a  ca[>abil* 
ifcy  of  amcelK>id  movements  with  which  he  assumes  that  the  nerve  cell 
is  endowed.  Renant "  asserts  the  existence  of  a  series  of  vacuoles  iii , 
the  ramificationH  of  the  nerve  ceUs  which  are  produced  under  tho 
intiuence  of  the  direi^ting  activity  of  the  cell,  and  which  shorten  and 
tlisteod  the  ramification  whicli  then  becomes  beaded*  WifHlersheim 
claims  also  t<j  have  observed  in  the  brain  <^f  Leptodera  hyalinal 
changes  in  form  of  the  nerve  cell. 

Apart  from  these  movements,  however,  and  ev^^n  admitting  that! 
the  rule  of  the  isolation  of  the  neurons  is  not  an  alwolute  one,  the 
fact  alone  of  the  increase  in  number  and  in  length  of  the  fine  ramifi- 
cations of  the  ner%^e  cell  after  birth  may  explain  not  only  pennanenl^ 
acquisitions  but  also  the  more  or  less  rapid  osciUations  of  cerebral 
activity.  Folio wiug  the  section  of  a  peripheral  nerve,  the  atrophic 
degeneration  of  the  nerve  tibre  begins  at  the  extremity  farthest  re- 
moved from  the  cell,  which  plays  a  trophic  role.  We  may  assume 
that  the  disturbances  of  nutiition  obey  the  same  laws  in  the  brain, 
and  that  when  a  butritive  modification,  however  slight,  occurs  in  tlie 
brain  cell,  it  is  its  finest  and  latest  develoi)ed  prolongations  which 
suffer  the  first.  This  supposition  accords  with  the  course  of  the  proc- 
ess of  dissolution  in  the  mental  organization;  w^e  know  that  in  senile 
involution  the  latest  iR-quisitions  are  the  ones  which  are  lost  the  first, 
and  the  same  is  true  of  the  acute  processes  of  dissolution;  when, 
under  the  influence  of  a  traumatic  or  moral  shcick,  a  partial  loss  of 
memory  occurs,  we  find  that  it  is  the  memory  of  recent  events  that 
Inis  disappeared.  Furthermore,  it  is  in  the  most  delic4ite  portions  of 
the  tufis  of  the  [>yramidal  cells  of  tlie  cerebral  ftu^tex  that  the  motiili- 
form  RweUing  (AudriezenK  which  seems  to  constitute  the  anatomical 
substratum  of  the  toxic  disHoIution  in  alcoholism,  is  seen.  The 
atrophic  changes  which  have  l>een  met  with  in  progressive  general 
paralysis  occupy  the  same  seat  at  first,  and  they  appear  to  follow,  as 
regards  the  body  of  the  cell,  a  oentri]>etal  course/* 

On  the  other  hand,  in  order  that  there  may  lie  prmluccHl  an  idtera- 
tion  in  the  nerve  cells,  it  is  not  necessary  that  tlie  organism  be  affected 
with  very  profound  disturbances  of  nutrition,  with  an  infection  or  an 
intoxication  which  may  threaten  life.  The  experiments  of  Sadowsky, 
of  Hoflge,  and  of  others"  show  that,  under  the  infiuenoe  of  f»itigue, 
the  nerve  cells  undergo  important  modifications,  especially  the  na» 
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cleiiB  which  becomes  darker  and  deformed.  As  the  conditions  of 
fatigue  may  l>e  realized  in  a  gi'eat  number  of  circmnstaDcea,  we  have 
reason  to  supixjse  that  tbefie  ciifumstiint^es  are  capable  of  provoking; 
analogotiH  cell  change8  and  consequently  raodificatitms  of  conduction 
in  the  finest  branches  and  in  thone  farthest  removed  from  the  trophic 
centre. 

Under  the  influence  of  fatigue  the  nerve  activity  is  weakened  in  aU 
its  forms.  Cutaneous  sensibility  is  diminished,  and  the  same  is  true 
of  the  8i>ecial  senses,  the  visual  field  is  narrciwed,  the  visual  as  well 
as  the  auditory  acuity  is  blunted,  jierception  becomes  slowed,  the 
motor  reactions  l>ecome  weaker,  slower,  and  less  precise ;  the  mem- 
ory of  faces  and  association  become  weak,  the  capjicity  of  the  cson- 
sciousness  diminishes,  and  the  last  manifestations  of  the  nervous 
ai^tivity  and  those  which  are  the  most  complex  sufi'er  earlier  and  more 
than  the  othei-s.  All  the  conditions  which  are  capable  of  causing 
fatigue  or  exhaustion,  jihysical  or  mental  suffering,  bud  air,  cold,  or 
an  insufficiency  of  food  or  of  physiological  stimulants  may  cause 
these  same  troubles.  All  these  troubles  which  one  couhl  imagine  in 
representing  to  himself  the  eft*ect  of  a  diminution  of  conductivity  in 
the  fibrils  of  the  nerve  cell  are  found  in  the  phy8ioh»gical  condition 
in  the  pnxlromic  j>eriod  of  sleep,  and  pathologically  in  all  the  con- 
ditions of  a  lowered  nervous  activity,  e8[>ecialJy  in  the  manifestation 
ftof  hysteria,  which  resembles  fatigue  so  closely  that  it  might  be  com- 
pared to  a  chronic  fatigue,  from  the  [>oint  of  view  of  its  mode  of  pro- 
duction as  well  as  from  that  of  its  biological  characters.  If  we  will 
recall  the  rapidity  with  which  physical  agents  as  well  as  mond  influ- 
ences act  upon  the  nutritive  functions,  we  may  explain,  through  the 
mechanism  of  the  neurons,  the  mobility  of  the  manifestations  of  hys- 
teria and  of  somnambulism,  as  also  the  rajiidity  of  the  fULSsage  frtim 
sleep  to  the  waking  state  and  from  waking  to  sleei).  All  the  exciting 
causes  of  hysteria  and  of  tlie  nervous  troubles  which  resemble  it 
appear  to  act  in  an  analogous  fashion;  observation  shows,  indeed, 
that  fip  form  of  morbid  tr<iuble  <»f  this  category  corregjK)uds  es^glu- 
sively  to  a  given  cause,  and  that,  apait  from  those  which  act  purely 
locally,  any  one  of  the  usual  causes  may  produce  the  most  diverse 
troubles.  That  which  effects  the  specialization  of  the  tin^ubles  is  tlie 
nervous  constitution  of  the  Individual  which  is  often  revealed  by 
peculiarities  of  temperament  or  character.  The  morbid  localizations 
may  l)e  attributed  often,  leaving  out  of  consideratitm  hK?al  shocks^  to 
anomalies  or  retarded  development  either  of  the  peripheral  organs  or 
of  certain  regions  of  the  brain  which  remain  throughout  life  sensitive 
ipoints  and  eiisily  fatigue<l.  Numerous  facts  connecting  terat^^Iogy 
ith  pathology  t^-tich  us  that  congenitid  defecte  art  personal  factors 
Vou  X.- 
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of  the  greatest  importance  in  disease.  lu  hysteria  especially  the 
fuDctional  troubles  are  often  localized  oo  the  side  on  which  there  exUt 
chiefly  or  excliiHively  more  or  lass  endeut  morphological  anomalies. 

The  theoretiral  mechanism,  which  may  serve  to  explain  tlie  de- 
velopment of  hysterical  accidents,  may  also  serve  to  explain  the  mode 
of  their  cure»  It  is  the  restoration  of  the  nutrition  nf  the  cellular 
elements  which  is  the  basis  of  the  restoration  of  function.  This  I'ea- 
toration  is  always  dependent  upon  physical  conditions*  The  cure 
produced  by  suggestion,  by  the  idea,  necessitates  iu  general  the  in- 
termediary of  an  emotional  state,  which  is  necessarily  accompanied 
by  organic  change.  The  jiersisteuce  of  the  cure  is  subordinate  to  the 
permanence  of  the  mfHlificatifm  of  nutrition,  which  permits  the  nerve 
cells  to  renumt^  definitely  their  norm^d  functiuu. 

Just  as  we  know  that  under  the  influence  of  a  continued  activity 
the  nerve  elements  may  t«ike  on  a  predominant  deveJopment,  which 
is  shown  by  a  permanent  fuactional  exaltation,  so  under  the  influence 
of  a  long-continued  deficient  activity  the  elements  suffer  the  conse- 
quences of  intiction.  Furthermore,  to  the  efl^ects  of  a  Avant  of  use 
there  is  mlded  another  element  in  the  pathogenesis,  namely,  the  com- 
bat between  the  different  parts  of  the  organism,  w^hich,  as  Weigert 
holds,  consists  in  the  fact  that  the  healthy  histological  elements  de- 
velop at  the  expense  of  the  weakened  or  alt-ered  ones,  nutl  tend  to  take 
their  plac^.  This  mechanism  may  enable  us  to  understand  how 
tmubles  which  are  indubitably  pnxluced  by  causes  which  have  ceased 
to  exist,  and  the  effects  of  which  upon  nutrition  ai»i»car  to  have  been 
compensated  for,  may  pass  into  the  chronic  stiite  and  pei-sist  indefi- 
nitely. The  influence  of  some  fugitive  ciiuse— a  fatigue,  a  traumatism, 
or  an  emotion—may  determine  permanent  results,  which,  despite  ap- 
pearances, have  an  anatomical  substratum. 

In  fine,  the  new  notions  which  we  have  aof|uired  concerning  the 
morphology  of  the  cerebral  cells  give  a  weighty  support  to  the  corti- 
cocerebral  theory  of  hysteria  and  of  neuroses  in  general.  They  ena- 
ble us  to  understand  lietter  the  forms  and  the  progress  of  these  trou- 
bles, the  influence  wliich  physical  agents  may  exei'cise  upon  them,  and» 
consequently',  the  purely  secondary  value  of  the  representations,  tlie 
ideas.  We  must  recx^gnize  also  that  this  old  notion  has  never  been 
completely  ol>scured;  for  even  in  the  l>e8t  days  of  hypnotism  and 
suggestion  most  medical  authorities  have  opposed  the  aftplicatiooft 
of  the  medicine  of  the  imagination.  It  was  soon  remarked  that  the 
experimental  crimes  angles t^nl  to  hypnotic  subjects  were  succesaful 
only  when  they  were  not  in  opposition  to  the  tendencies  of  the  Bub- 
jects  themselves,  liMnle  from  a  medicolegal  point  of  view  we  must 
recognize  tlmt  we  cannot  apply  to  true  crimes  the  inter|»retations  in- 
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Hpired  by  Urn  criiueB  of  tho  laboratory,  the  name  clbtiueti<iUH  hoKl  in 
a  tLeraiH3iitic  Hense;  suggeation  as  a  therapeutic  measure  has  its  re- 
stricted limits.  Parallel  with  tii«  anatomical  theory  of  ueunmen  we 
have  seen  arise  the  pntctice  of  physical  treatment,  foired  rent,  and 
su|K»ralimeutatioo  brought  int^^*  repute  by  Weir  Mitchell,  Practice 
directs  its  efforts  in  coDfi»nnity  with  the  laws  imi>osed  npou  it  by 
theory.  But  we  have  seen  that  this  coincidence  cannot  constitute  a 
proof  of  the  truth  of  the  theory  at  the  time  prevailing.  Time  only 
can  furnish  the  proof  of  the  tnith  or  falsity  of  this  theory. 

PRt)PHyLAXIS. 

The  frequency  of  heredity  in  the  causatitm  of  hysteria  and  in  its 
relations  with  degeneration  would  suffice  to  establi.sh,  in  the  alisence 
of  other  facts,  the  frequency  of  a  congenital  predisposition  in  its  de- 
veloi>ment.  To  this  predisposition  we  may  oppose  prophylactic 
measures,  which  ought  to  be  instituted  at  an  early  age.  Education 
in  the  f*imily  is  in  some  sort  a  continuation  of  gestation;  in  morbid 
families  this  educ^itiou  pHrnluces  an  aggravation  of  the  heredity.  The 
child  shrmld  be  therefore  removed  as  s<x>n  as  possible  from  these 
morbid  family  influences;  he  should  be  given  to  a  strange  nurse,  who 
1ms  none  of  the  neuroiiathic  tendencies  of  the  motlier  and  none  of  her 
morbid  emotivity. 

The  spirit  of  discipline  should  preside  over  the  educatii*n  of  chil* 
dren  preilisposed  to  h\  steria,  and  they  should  be  educated  in  com- 
I>any  with  other  children  of  their  own  age.  W©  must  guard  them 
from  the  occasions  of  violent  emotions  and  from  causes  of  worry,  Init 
not  BO  as  to  let  them  remain  ignorant  of  the  fact  that  the  world  is  not 
made  for  their  Sfieeial  benetit,  and  that  they  cannot  hope  for  the  com- 
plete realization  of  all  their  desiref),  and  that  they  will  obtain  conces- 
sions only  in  proportion  i4S  they  know  how  to  give  them.  We  must 
endMvor  to  develop  in  them  altniistic  sentiments,  and  to  familiarize 
them  early  with  the  expression  of  these  sentiments.  A  habit  of  be- 
coming expressions,  gestures,  and  attitudes  necessarily  determines 
becoming  sentiments.  Whatever  may  bo  later  the  development  of 
egoism  which  is  so  common  in  these  patients,  this  edncation  wnll  at 
least  have  the  advantage  of  weakening  the  manifestations  of  this  ego- 
ism. Self-control  is  much  more  speedily  attained  outside  the  family 
exiTironment. 

Burton  closes  his  "Anatomy  of  Melancholy,"  with  this  reeommen- 
dation:  "Be  not  solitary,  lie  not  idle.''  This  is  a  counsel  which  is 
apfilicable  to  those  pre^lisjiosed  to  hysteria  at  every  period  of  their 
existence.     The  presence  of  strangers  or  of  acquaintances  presents  an 
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port  from  a  certain  number  uf  undoubted  facts  in  whicli  tlie  sensori 
and  motor  paralyse,  the  dysesthesias,  the  amnesias  of  hysteria  do 
not  correspond  to  the  ordinary-  form  of  the  same  troubles  when  the> 
are  in  relation  with  lesions  uf  the  cerebral  coiies*  We  observe,  id 
effect,  in  the  neuroses  facts  iu  which  the  distribution  of  the  troubles 
and  the  sym[>toraatic  associatiun  are  manifested  rather  aecordiniif  to^H 
l)0{>uhir  notions  than  according  to  knuwn  plivHiolugical  laws*  For^^ 
example,  thei'e  are  de^crilied,  as  beUmging  exclusively  to  hysteria. 
the  sysfcematizatioii  of  i>aralysi8  for  a  special  movement,  to  the  exolu* 
siou  of  other  movenieuts  executed  by  the  same  must»les»  »uid  th** 
superposition  of  sensory  on  motor  troubles,  and  the  superposition  of 
disorders  of  sensation  and  of  dishirlmnces  of  function  of  an  organ  of 
special  sense,  such  as  are  never  found  iu  the  case  of  cerebral  lesions. 

However,  a  like  suiM^riJOsitirm  is  sometimes  oliserved  as  a  couae- 
(pience  of  lesions  of  the  brain;  in  certjiiu  eases  of  a  unilateral  loss  of 
sii^ht  the  te^^u meats  of  the  eye  are  frequently  affected  just  as  in  hys- 
terical aml»lyopia.  .\nd  on  the  other  hand  the  systematization  of 
ceiiain  hysterical  paralyses  is  accepted  without  sufKcient  pnx>f. 

Another  tlieory  allied  to  the  mental  theories  of  hysteria  is  th«it 
whicli  assumes  that  when  an  iilea  or  the  forced  suppression  of  an  idea 
has  entered  the  mind  it  remains  there  as  a  foreign  Ixidy,  and  keeps 
np  a  fjerraanent  irritation  which  may  peri)etniate  accidents  of  the  most 
varied  sort  from  more  or  less  dominating  notions  to  convulsive  attacks ; 
and  as  long  as  tlie  idea  has  not  lost  its  emotional  i>ower  it  remains  a 
cause  of  the  awakening  of  the  representations  which  play  an  imjior- 
tant  role  ?is  prelude,  and  perhaps  as  cause  of  the  explosion  of  the 
motor  or  delirious  paroxysms.  This  theory  (of  Breuer  and  Freud) 
supjioses  that  the  idea  acts  tltrough  the  emotifju,  the  role  of  whicli 
had  already  lieen  well  recognized  by  Briquet.  The  idea  cannot  twi 
in  this  way  except  on  the  condition  that  the  individual  has  a  morbid 
emotivity;  but  emotion,  whether  normal  or  pathologicab  is  indis- 
.  soinlily  joined  to  physical  conditions. 

There  is  no  doubt  that  in  most  cases  iu  which  the  hystericid  man- 
ifestations are  cured  under  the  influence  oi  an  idea,  by  suggestion, 
th*^  cure,  if  it  is  iierraanent,  coincides  with  a  change  for  the  l^^tter  in 
thi>  general  nutrition.  Tliis  is  also  what  takes  jjlace  in  the  case  of 
mental  diseases.  Furthermore,  if  we  consider  how  the  cure  is  effect^l 
in  a  particular  case,  we  see  that  the  suggestion,  the  idea  of  recovery, 
is  accompanied  by  a  modification  in  the  emotional  state,  a  modifica- 
tion which  cannot  }ye  produced  \\ntliout  a  correlative  and  general 
modification  in  tlie  somatic  functions.  In  the  genesis  as  in  the  cure 
of  hysterical  troubles,  »>verything  takes  place  as  if  the  psychical  and 
the  somatic  phenomena  wei'e  two  aspects  of  one  and  the  same  biolog- 
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ical  fact,  and  thesG  H'u  ordeni  of  {)heBomena  are  mdisholuble*  The 
role  of  eujotion  has  been  ueglected  by  n  great  iiuml^er  of  uuthors  who 
have  occapied  tbeiufielves  with  the  therapeiiticB  of  the  iiita^'iuatloD, 
hut  it  hold«  an  impoiiaut  place  in  the  literature  of  the  medicine  of 
the  p?issioD8  which  contains  a  nHDil3€r  of  inte renting  factw. 

If  an  idea  in  but  a  feeble  BeuHation,  a  repreHentation,  we  can 
hardly  a  prion  admit  that  it  is  capable  of  acting  in  the  pathogenesiH 
of  hyateria  to  the  excluHion  of  physical  agents,  the  action  of  which  is 
at  the  rofit  of  repre*%entation>5.  But  ulirtervatir>n  sIkiwh  that  j^divrjictil 
agents  play  a  i>redominating  role  in  this  patliogeuesiH,  in  proof  df 
which  we  may  mention  traumatic  and  toxic  hysteria.  The  hyinithe- 
BIB  that  hysteria  is  a  disease  of  the  mind  is  opposed  also  Iry  the  same 
reasons  which  may  be  brought  against  the  exiHteuce  of  disease  of  the 
mind  in  general. 

The  mind  is  not  an  organ,  it  is  a  function.  Just  as  the  function 
of  iUgestion  is  trouliled  not  only  when  its  chief  organ,  the  stomach, 
is  affected  by  lesions  of  it«  stnictnre,  but  also  when  the  innervation, 
the  circulation,  and  the  quality  of  the  bltxHl  which  tliis  orgtm  receives 
ai*e  altered  under  the  influence  of  general  morbid  conditions  or  even  of 
diseaaes  of  other  organs:  so  the  mind,  of  which  the  brain  is  the 
organ  par  fxreUmre^  is  affected  not  only  wlien  the  brain  is  disordered 
by  lesions  pro|>er  to  it,  but  also  whenever  the  vitality  of  the  brain  i» 
modified  by  troubles  of  nutrition,  whether  their  cause  be  general  or 
local.  Prox*erly  siK?aking,  there  are  no  diseases  of  the  niind,  but  the 
mind  is  troubled  by  all  the  diseases  of  the  body  which  have  as  a  c^^n- 
aequenee  a  disturbance  of  the  functions  of  the  brain.  This  is  a 
oonceptii>n  which  goes  back  to  Hip|Kicratie  times  but  which  was 
afterwards  obscured  by  considerations  which  have  nothing  to  do  with 
acience.  From  a  practical  ns  well  as  from  a  scientific  point  of  view 
it  IB  important  not  to  forget  this;  for  if  physicians  who  treat  insanity 
caji  congratulate  themselves  upon  effecting  a  cure,  it  is  not  to  what 
they  know  of  psychology  but  rather  t«:»  what  the}^  know  of  general 
pathoh>gy  thjit  they  owe  their  success. 

As  we  follow  them  through  the  animal  scale,  the  manifestations  (»( 
the  mind  appear  to  us  like  the  [)rrHluct8  of  irritjition;  their  develop- 
ment marches  in  a  parallel  line  with  the  development  of  the  s|>c- 
cialization  of  irritability,  with  the  f>erfectiomng  of  motility  and  sen- 
sibility and  of  their  organs,     No  movement,  no  sensation,  no  mind. 

We  cannot  understand  the  existence  of  mental  troubles  without 

ithat  of  those  of  sensation,  and  in  fact  the  vitality  of  the  organs  nee- 
e«garv  to  intellectual  activity  cannot  be  affected,  however  slightly, 
without  sensation  and  movement  also  being  affected,  if  thert^  is  no 
trouble  of  the  mind  which  is  not  joined  to  a  morbid  state  of  the  body. 
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The  fact  is  that  the  terms  of  lueBtal  diseaseB  and  of  psyclioseB  m 
only  terciH  of  ex[>ei'tatiou,  provisional  terms  which  cauuot  be  iAkw  I 
ID  a  literal  sense.  We  cannot  see  at  tirst  bight  what  Hcientiiic  inief-  \ 
mi  there  can  be  in  transfemng  hysteria  from  the  class  of  nenrc^seil 
into  that  f)f  the  psychoses  wliieli  cannot  be  more  precisely  defioecL 
The  term  psychotjis  coul*!  hardly  be  apidied  except  Ui  a  ueuroeiii 
which  was  wanting  in  physic*al  symptoms;  and  such  troubles  do  ool 
exist;  moral  insanity  itself,  which  passes  fur  the  most  exclusively 
mental  of  the  psychoses,  can  no  longer  now  l»e  regarded  as  altogether 
wanting  in  physical  stigmata. 

The  new  discoveries  concerning  tlie  morphok>gy  of  tlje  nerv**  cells 
and  in  particular  those  of  the  cerebml  cortex  which  Ivave  rt^^ulttsl 
from  the  works  of  Golgi  and  Ramon  y  Cajal "  have  served  to  expl&in 
tlie  theoretical  coucej»tions  of  the  psychnmntor  functions  iu  general 
and  of  the  manifestations  of  hysteria  in  jiai-ticular*  A  few  years  a^o 
the  nerve  cell  of  the  cerebral  cortex  was  regarded  as  an  organ  of  fixeii 
constitution  composed  of  a  cellnlar  Ixxly  with  a  nucleus  and  two  sorbs 
of  ]jrolongations,  the  one  multiiile  and  ramitied,  radiating  from  all 
points  of  the  cell,  and  the  other  single  and  not  ramified,  the  axis 
cylinder,  continuous  with  a  nene  fibre  and  umlivided  throughout  its 
whole  extent,  passing  towards  the  lower  ner\ous  centres  and  the  jio 
ripheral  nen'es,  and  interrupted  V>y  cells  which  served  in  some  way  as 
relays  in  the  gray  nucleus  of  tlie  buU>  and  in  the  gray  columns  of  the 
spinal  cord.  The  ramifying  iirohmgations  of  the  ceU  were  thought 
to  anastomose  with  those  of  neighboring  cells,  constituting  a  fine- 
meshed  netwfjrk  serving  as  the  organ  of  transmission  from  c^ell  to  cell. 
It  was  held  that  the  motor  nerves  were  simply  the  continuation  oi  the 
axis  cylinders,  of  the  non-ramifying  prolongations,  while  the  sensar^* 
nerves  were  regarded  as  the  result  of  the  reunion  of  the  fibrils  of  the 
interstitial  |>rotoplasmic  network.  This  fixed  and  immutable  coni»ii> 
tntiou  of  elements,  of  wliich  it  was  im[H»8sibIe  to  conceive  the  evolii* 
tion,  leut  itself  badly  to  the  explanatinu  of  most  of  the  nn)n»  im}Hir- 
tant  facts  of  the  evolution  of  psychical  function  and  in  patiicular  the 
intltience  of  education.  The  intellecttntl  development  seemed  to  be 
wholly  sulwirdinate  to  the  numl>er  of  elements;  the  activity  ot  a  brain 
seemed  necessarily  to  l>e  in  rehition  with  its  cimgonital  richness  in 
ceUs^  and  we  could  hardly  imagine  by  what  anatomi(*al  process  a  per* 
fectioning  coidd  take  place. 

Tlie  new  facts  brought  ttj  light  by  Gulgi  and  Cajal  open  ap  a 
wider  field  for  satisfactory  hypotheses.  Golgi  has  shown  that  tli^ 
axis  cylinder — the  prolongation,  formerly  reganled  as  indivisible,  of 
the  nerve  cells — goes  out  like  the  protoplasmic  expansions,  and  that 
the  protophismic  expansions  ilo  not  form  a  network  but,  after  rauufy* 
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iug  several  times^  terminate  in  free  extremitieB.  ^nieBii  facts  art^  a 
formal  xtegatiou  of  the  continuity  of  the  nerve  conductors ;  the  nerve 
eells  are  now  regarded  as  true  units,  the  neurons  of  \Valdeyer»  con- 
8tituted  by  a  cell  body  which  ap[>ears  to  take  the  part  of  a  tro|)hic 
centre  provided  with  protophismic  prolougutions  and  axis  cylindei*8, 
all  terminating  in  free  extremities.  The  currents  are  transmitted 
from  one  cell  to  another  by  contiguity,  by  confaict,  or  by  articnhdion 
of  tlie  ramitictttions  of  tlie  axisH'ylinder  prolongations  of  one  cell  with 
the  ramifications  of  the  protoplasmic  prolongations  of  the  other;  the 
nervous  influx  is  celluli[^tal  in  the  protoplasmic  prolongations  and 
cellulifugul  in  the  axis  cylindei*s.  It  is  believeil  that  the  transfor- 
mation of  forces  of  unknown  nature,  which  is  manifested  by  a  reflex 
movement  res]ionding  to  an  irritation  either  i>erceived  or  not  per- 
ceived, takes  place  at  the  level  of  these  articulations,  at  the  poiuts  of 
contact  of  tlie  prolongations  of  the  neurons,  and  not  in  the  cell  body 
an  was  formerly  supposed* 

The  embryological  studies  of  His  have  shown  that  the  embryonal 
nerve  cells,  the  neuroblast**,  are  constituted  by  ovoid  bodies  which 
have  at  first  only  a  single  expansion,  the  primordial  axis  cylinder, 
which  increases  in  a  continuous  manner. 

The  obsenations  of  Cajal  and  Andriezen*'  show  us  that  at  birth, 
in  animals  the  evolution  of  which  is  more  precocious  than  that  of 
(mice  and  cats),  the  development  of  tlie  cephalic  part  of  the  neu« 
is  not  comi)lete;  the  protoplasmic  prolongations  are  less  nimier- 
ous  and  le«8  complicated,  the  collaterals  of  the  axis  cylinders  are  less 
numerous  and  shorter  than  in  adult  animals.  This  progressive  de- 
velopment of  the  tw  o  By  stems  of  fibrilhe  enables  us  to  understand 
how  sensation  is  develojied  correlatively  to  the  facility  of  communi- 
cation, how  the  reactions  become  more  rapid  from  infancy  to  adult 
life,  and  how,  under  tlie  influence  of  exercise,  the  cerebral  neurons 
may,  just  as  a  number  of  other  anatomical  elements,  in  becoming  the 
weat  of  more  active  nutritive  jirocessee,  develop  witli  a  certain  lrK«al 
fircHJominance  and  form  more  extensive  prolongations  which  facilitate 
and  multiply  associations.  Conditions  favorable  to  nutrition  may 
favor  the  devplopmont  (»f  organs  capable  of  fjerceiving  unknown  rela* 
tions;*'  intellectual  work  tt^ntls  to  the  same  end  and  is  esp€*cially 
suitable  to  the  development  of  the  anatomical  conditions  of  special 
aptitudes.  The  inheritance  of  acquiretl  ai>titudes  receives  also  new 
light  if  we  c^n  hold  that  it  coincide©  with  tEe  inhejitance  of  an  ana- 
tomical aptitude,  certain  cells  being  more  capable  of  forming  prolon- 
gations from  the  fact  that  this  disposition  has  been  cidtivated  by  one 
or  several  of  the  ancestors- 

The  new  ideas  of  the  morphology  of  the  ner%*e  cell  may  also  serve 
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to  explfuii  the  meciiaiiism  of  a  iiuiaber  of  Kudden  changes  ia  tlie  fuBi"- 
tioDal  ttcti\ity  of  the  uervous  aystem  in  hysteria.     Lepine*'   thoQgbl 
that  under  a  psychical  iuiluenoe,  a  slight  displacement  of  the  proloii*^ 
ly^ations  may  bi-eak  the  coutigiiity,  find  that  this  in  re^establisbed  in 
rniij^equence  of  a  certain  erethism  of  the  cell,  con*elative  to  the  wilLj 
MiUhiaa  Duval  "  explains  the  hypothetical  disphicenient  by  a  capabit'i 
ity  of  ama?lx>id  movements  with  which  he  assumes  that  the  nerre  dbU 
is  endowed.     Renaut  **  asserts  the  existence  of  a  series  of  vacuoles  in. 
the  ramifications  of  the  nerve  oells  which  are  produced  under 
influence  of  the  directing  activity  of  the  cell,  and  which  shorten  andj 
distend  the  ramification  which  then  becomes  beaded.     Wied^     ' 
claims  also  to  have  observed  in  the   brain  of  Lept^xlera 
changes  in  form  of  the  nerve  cell. 

Apart  from  these  movements,  however,  and  even  admitting  UiAti 
the  rule  of  the  isolation  of  the  neurons  is  not  an  absolute  one,  the  * 
fact  alone  of  the  increase  in  number  and  in  length  of  the  fine  ramifi- 
cations of  tlie  nerve  cell  after  birth  may  explain  not  only  permanent^ 
ac<|uisitionH  but  also  the  more  or  less  rapid  oscillations  of  cerebral' 
ftfctivity.     Following  the  section  of  a  peripheral  nerve,  the  atrophic 
degeneration  of  the  nerve  fibre  begins  at  the  extremity  farthest  re- 
movRii  from  the  cell,  which  plays  a  tro])hic  role.     We  may  assume 
that  the  disturbances  of  nutritiou  obey  the  same  laws  in  the  brain* 
and  that  when  a  nutritive  modification,  however  sUgbty  occurs  in  tha_ 
brain  cell,  it  is  its  finest  and  latest  develoiJed  prolongations  whicbl 
sufler  the  first.     This  supposition  accords  with  the  course  of  the  proc- 
ess of  dissolution  in  the  mental  orgaiuzation ;  we  know  that  in  senile^ 
involution  the  latest  aci^uisitions  are  the  ones  which  are  lost  the  firsts! 
and  the  same  is  true  of  the  acTute  [processes  of  dissoluticm;   when, 
under  the  infiuence  of  a  traumatic  or  moral  shocks  a  partial  loss  of  ^ 
memory  occurs,  we  find  that  it  is  the  memory  of  recent  events  thati 
has  disapfieared.     Furthermore,  it  is  in  the  most  delicate  portions  of 
the  tuftw  of  the  pyramidal  cells  of  the  cerebral  cortex  that  the  monili- 
form  swelling  (Andriezen),  which  seems  to  constitute  the  anatomical 
substratum  of  the  toxic  dissolution   in  alcoholism,  is  seen.    The 
atarophic  changes  which  have  l^een  met  with  in  progressive  general j 
paralysis  occupy  the  same  seat  at  first,  and  they  appear  to  follow,  m\ 
regards  the  body  of  the  cell,  a  centripetal  course, *• 

On  the  other  hand,  in  order  that  there  may  be  prtxluced  n 
tion  in  the  ner^e  cells,  it  is  not  necessary  that  the  organism  be  1 

with  \ery  profound  disturlmnces  of  nutrition,  with  an  infection  or  an 
intoxication  which  may  threaten  life.     The  experiments  of  Sadowslqf^ 
of  Hodge,  and  of  others*'  show  that,  under  the  influonoe  of  fatigiM^' 
the  neire  oells  undergo  important  modifications,  eapectally  the  nil- 
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cleus  which  becomes  darker  tmd  deformed.  As  the  conditions  of 
fatigue  may  be  reidized  in  a  great  numl>er  of  circumstances,  we  have 
reaaon  to  8up|>ose  that  these  circumstances  are  capable  of  provoking 
analogous  cell  changes  and  consequently  modifications  of  conduction 
in  the  finest  branches  and  in  those  farthest  removed  from  the  trophio 
centre. 

Under  the  influence  of  fatigue  the  nerve  activity  is  weakened  in  aU 
its  forms*  Cutaneous  sensibility  is  diminished,  and  the  same  is  true 
of  the  s|)ecial  senses,  the  visual  field  is  narrowed,  the  visual  as  well 
as  the  auditory  lu^uity  is  blunted,  i>erception  becomes  slowed,  the 
motor  reactions  become  weaker,  slower,  and  leas  precise;  the  mem* 
ory  of  faces  and  association  liecome  weak,  the  capacity  of  the  con- 
sciousness diminishes,  and  the  last  manifestjitious  of  the  nervous 
activity  and  those  which  tu'e  the  most  complex  suffer  earlier  and  more 
than  the  others.  All  the  conditions  which  are  capable  of  causing 
fatigue  or  exhaustion,  physical  or  mental  suffering,  bad  air,  cold,  or 
an  insufficiency  of  food  or  of  physiological  stimulants  may  cause 
these  same  troubles.  All  these  troubles  which  one  couhl  imagine  in 
representing  to  himself  the  effect  of  a  diminution  of  conductivity  in 
the  fibrils  of  the  nerve  cell  are  found  in  the  physiological  condition 
in  the  proflromic  period  of  sleep,  and  path<»logicaIly  in  all  the  con- 
ilitions  of  a  lowered  nervous  activity,  esi)ecially  in  the  manifestation 
of  hysteria,  which  resembles  fatigue  so  closely  that  it  might  lie  com* 
pared  to  a  chronic  fatigue,  from  the  point  of  view  of  its  mode  of  pro- 
duction as  well  as  from  that  of  its  biological  charact<*rs.  If  we . will 
recall  the  ra[iidity  with  which  physical  agents  as  well  as  moral  influ- 
ences act  njion  the  nutritive  functions,  w^e  may  explain,  through  the 
mechanism  of  the  neurons,  the  mobility  of  the  manifestations  of  hys- 
teria and  of  snmnamliulism,  as  also  the  rapidity  of  the  i>assage  from 
sleep  to  the  waking  state  and  from  waking  t<i  sleei).  All  the  exciting 
causes  of  hysteria  and  of  the  nenous  troubles  which  resemble  it 
ap|)ear  to  act  in  an  analogous  fasliion;  observation  shows,  indeed, 
that  no  form  of  morliid  trcjuble  Lif  this  ciitegory  correijwnds  exjjlu- 
sively  to  a  given  cause,  aod  that,  apaii  from  th«>se  which  act  purely 
hx^ally,  any  one  of  the  usual  causes  may  j^roduce  the  most  diverse 
troubles.  That  which  effects  the  8i>ecialization  of  the  ti-oubles  is  the 
nervous  constitution  of  the  individual  which  is  often  revealed  by 
peculiarities  of  temperament  or  character.  The  morbid  If^caliEations 
may  l>e  attribute*!  often,  leaving  out  of  consideration  local  shocks,  to 
anomalies  or  retarded  development  either  ol  the  peripheral  organs  or 
of  certain  regions  of  the  brain  which  remain  throughout  life  sensitive 
points  and  easily  fatigual.  Numerous  facts  conne<3ting  teratology 
with  pathology  teach  ns  that  congenitU  defects  are  personal  factors 
Vol,  X.-^<J 
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useful  hygienii^  lueasureB.  ^Vlien  exercise  is  impossible  by  reiisou  of 
the  [jatieut'B  morbid  condition,  passive  movements.  Swedish  gymna^ 
tics,  iiud  massage  may  be  of  gi*eat  assistance.  During  bad  weather, 
or  wdien  the  sensitiveiiesB  of  the  patient  or  sume  cumplicatiou  rendere 
it  impossible  fur  him  to  go  out  in  the  air  and  simshiue,  inhaJntious 
of  oxygen  may  be  of  assistance.  These  often  have  a  very  happy  effect 
nX'<^ii  the  appotite,  and  they  are  ver>^  useful  for  the  relief  of  sjiecial 
symptorafl,  such  as  anorexia  and  vomiting. 

Hydfi)thera|)y  justly  occupies  an  iTiipoi-tant  place  iu  the  general 
treatment  of  hysteria;  the  vascular  reactions  which  it  producen  <*on- 
stitute  a  verita!»!e  gymnastics  of  the  skin,  the  actinty  of  w^hich  inilu- 
ences  all  the  functions.  Cold  water  has  much  the  most  intense  action, 
and  it  is  that  which  renders  the  great^^flt  service.  Hot  water  in  tha 
form  of  douches  or  Imths  is  intlicated  only  under  exceptional  circum- 
stances, w^hen  w^e  have  to  combat  a  too  intense  excitation  or  a  violent 
delirium. 

The  kxml  application  of  cold  water,  and  osiiecially  of  ice,  may  b© 
utilized  in  the  tn^atnient  nf  localized  pains  and  of  hysterical  zones,  of 
which  it  may  cause  the  transference  or  even  the  complete  disapi>ear- 
ance. 

Cold  water  is  more  often  employed  in  the  form  of  general  douches. 
It  causes  a  general  contraction  of  the  cutaneous  vessels,  a  ccmtraetiuu 
soon  followed  by  a  tlilatation,  which  constitutes  the  reaction.  Cor- 
responding Uj  tlie  changes  in  calibre  of  the  vessels  and  to  the  mollifi- 
cation of  the  circulation  resulting  therefrom,  we  note  a  mixlificiition 
of  sensibility.  This  is  increased  during  the  i>eriod  of  reaction,  and 
absorption  is  favored  (Fleury),  together  with  the  other  phenomena  of 
rnitrition  (Quinciuaud).  The  utility  of  cold  ivater  is  directly  depen- 
dent  opou  the  reaction  w*hich  foUow^s  its  application. 

The  douche  acts  by  the  force  of  percussion  as  well  as  by  the  tern 
perature  of  the  water.  These  two  actions  may  in  a  certain  measnrt 
compensate  each  other;  the  mechanical  effects  of  the  shock  may  com 
pensate  iu  part  the  elevation  of  temperature.  The  most  efficacious 
douche  is  the  cold  douche  w^ith  liroken  jet  and  of  short  dnmtiou.  The 
pressure  should  lie  erpiivaleut  to  that  of  almnt  one  atmosphere  f>r  one 
atmosphere  and  a  half;  its  force  may  be  moderated  by  breaking  the 
jet  with  the  hand  or  with  a  suitable  spatula.  The  duration  of  the 
douche  varies  inversely  as  its  force  and  the  coldness  of  the  water,  and 
it  should  be  rpiite  short  if  the  water  is  very  cold  and  under  stn^ng 
pressure.  The  temperature  of  the  water  should,  as  far  as  possible, 
\uy  uniform.  If  it  is  7'  or  H'  C.  (44^-4r»^  F.),  for  example,  the  douche 
will  last  tifteeu  seconds  at  the  most;  but  if  the  tem|>eratnre  gradually 
rises  U)  IQ'  or  12   C.  (49.5*'-63^  F,),  we  may  prolong  the  douche  ti> 
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twenty  or  thirty  Becouds.  The  douche  should  be  general,  avuidiug 
the  hejul  nod  lettiug  the  water  run  dowD  the  lower  extremitiea  aud 
feet,  so  a^  to  fticilitate  reaction.  We  should  avoid  too  strong  and 
localized  percussion,  especially  when  there  are  hystt'rogenie  /^nnetr 
which  might  be  excited  by  the  shock.  We  may  be  able  to  modify  the 
Bensibility  of  these  zcmes  by  appn inching  them  gently  antl  gradually* 

The  cold  douche  is  not  equally  well  tolerated  by  all  ]mtientH* 
There  are  some  in  wh(»m  we  can  obtain  mi  reaction,  even  on  increas- 
ing the  pressure  and  using  the  coldest  ijossible  water.  We  may  often 
remedy  this  inconvenience  by  following  the  douche  with  dry  rubbing 
by  meiins  of  the  bath  glove.  But  if  retu-tion  does  not  follow  even 
then,  we  must  renounce  the  use  of  cold  water.  More  often  the  ctdd 
water  causes  fatigue  and  an  exaggeration  of  the  nervous  troubles ;  but 
as  long  as  it  is  followed  by  a  reaction  and  does  not  provoke  new 
ti'oubles  proper  to  it,  we  must  i>er8evere,  and  often  at  the  end  of  some 
weekn  the  good  effects  will  l>e  manifested.  Cold  douches  may  in 
themselves  determine  cert*iin  troubles,  especially  hea<lai*he  and  ver- 
tigo. But  this  may  \ye  avoided  by  keeping  the  head  covered  with  a 
cloth  wet  in  cold  water  while  the  douche  is  being  given,  and  in  follow- 
ing it  by  a  vigorous  slai>ping  of  the  soles  of  the  feet  and  lower  part  <»f 
the  legs,  and  following  this  by  a  hot  footlmth.  At  other  times  the 
cold  douche  causes  dyspnoea  and  palpitations,  which  generally  l>e- 
corae  less  marked  a8  the  patient  l)ec<»mes  accustomed  to  them.  W'e 
may  comlmt  them,  however,  l)y  the  application  to  the  chest  of  a  cloth 
wet  in  cold  water,  and  in  avoiding  the  direction  of  the  douche  ui>on 
the  anterior  thoracic  region. 

WTien  the  cold  douche  is  not  weU  borne,  either  because  the  reac- 
tion is  absent  or  because  it  is  followeil  by  phenomena  of  excitation, 
we  may  resort  to  the  Scotch  douche,  which  is  made  by  means  of  the 
watering  pot  employed  in  two  tlifferent  ways.  The  Scotch  douche 
without  transition  is  one  in  which  warm  water  at  a  temperature  of 
'i'r  to  45"^^  C,  according  to  the  tolerance  of  the  jwitient,  is  spriidiled 
on  him  for  thirty  to  one  hundretl  and  eighty  seconds;  then  cold  water 
immediately  follows  for  a  fieriod  of  five  to  fi^fteen  seconds.  This  pro- 
cedure, which  may  lie  useful  in  other  morbid  conditions  coinciding 
rather  commonly  with  rheumatism,  sometimes  causes  excitation* 
The  extreme  temperatures  may  not  be  better  supported  than  the  rapid 
transition*  In  this  case  we  may  resort  to  the  Si^otcli  douche  with 
transition,  in  which  the  temjwrature  of  the  warm  water  is  gmdually 
lowere<l  and  in  which  we  often  reach  a  oold  temperature  only  after 
several  douches.  This  transition  methml  enables  us  to  pass  gradually 
to  the  use  of  the  pure  cohl  douche. 

Hydrotherapy  without  percusaion  plays  a  much  less  important 
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fdl0  io  the  treatment  of  hrsteria.  The  cold  bath  (7"*  Id  S*  C—4V  to 
46^  F.)  in  luimuig  water  k  genenUj  badljr  bome  man  for  two  or 
three  musates;  aometiiiies  it  caosea  rery  eneigelie  reatftiaM  wUdi 
.  aie  not  to  be  despised.  The  cold  »tiU  bath  (12'  to  15'  0.— 03^*^58.5^ 
F.)  is  often  well  borne  for  a  period  of  ten  to  tveml^  seoooda,  ttttkr 
the  form  of  immersion,  during  which  the  palieiil  aboald  nol  reiiMaa 
motioiikaa.  As  a  nile^  the  star  in  the  bath  ahould  not  be  prolonged, 
althougb  when  the  effects  St  the  cold  are  not  Irit  we  ahoiild  eooomage 
an  hjMerical  patient  with  paraljaia  Io  altempi  a  few  nioieaieiBlB  w^^ 
are  made  better  in  water,  because  erf  the  loas  of  weight;  and  if  he  ia 
anooeaafiil  this  mmj  hare  an  important  psTohical  infloenee, 

like  the  dondie,  the  tab  bath  ahooM  be  followed  bj  a  readioii, 
which  may  be  farored  hy  a  walk  or  esereise  taken  beCose  the  batfa« 
bat  which  shonld  not  be  so  energetic  as  to  canse  peispiralioii,  abnct* 
ness  of  breath,  f  »r  increased  heart  action.  The  emersioo  soay  be  fol- 
lowed by  a  walk  or  some  form  of  moderate  exercise.  In  patieiits  who 
cannot  walk,  massage,  passive  moTements,  or  boi  ar    *  tin  may 

take  the  place  of  the  exerctt^e  during  the  first  few  li  ^  ;  if  the 

apontaneoos  reaction  oontinaaa  to  be  wanting,  we  most  give  np  tlie 
ose  of  cold  water* 

Whatever  the  form  of  hydrotherapy  adopted,  these  raeafrares 
■faoold  be  followed  oat  with  constancy,  regularity,  and  a  military 
exactitade.  Moreover,  panctnality  in  the  taking  of  food,  in  ezeieia^ 
in  sleep,  and  in  other  hygienic  measores,  should  be  an  afasohile  rule 
in  nenropathic  patients,  and  especiaUy  in  the  hystericaL  The 
douche  should  therefore  be  taken  every  dskj^  exactly  at  the  same  hour; 
and  the  repetition  of  this  measure  every  day  is  of  advantege  not  only 
from  the  point  of  view  of  vascular  exercise,  but  also  from  that  of  geiH 
eral  dirtcipline.  If  but  one  douche  a  day  can  be  taken,  it  should  he 
taken  in  the  morning  as  soon  aa  possible  after  waking;  it  may  follow 
the  first  breakfast  without  inconvenience,  eapedaUy  if  the  distance 
of  the  patient^s  residence  from  the  hydroi>athic  establiahmant  neoea- 
aitates  a  walk  o^  ten  or  fifteen  minutes.  The  second  doaebe  should 
lie  taken  as  soon  as  possible  before  the  evening  meal.  In  genexal, 
the  cold  douches  have  no  injurious  effect  duriog  the  menatnial  pe- 
riod ;  it  is  more  prudent,  however,  to  continue  the  bydrotbempeolie 
measures  only  during  the  second  meDstrual  period  after  the  tieatmeBl 
has  been  begun,  and  to  intermit  them  during  the  first. 

The  regular  practice  of  h\  drotherapy  neceesitatee  not  only  apfr* 
cial  apparatus,  but  also  a  suitable  locality*  'Hie  cold  douche  abould 
tie  taken  in  a  warm  and  dry  apartment,  and  it  is  not  a  matter  of  in* 
ilttTerenoe  whether  this  room  be  well  Ughted  or  not  Patiemfai  who 
are  easily  depressed  do  not  willingly  enter  naked  into  a  damp,  dark. 


TREATMENT. 


678 


and  cold  cellar,  and  we  sliould  have  rej^ard  to  their  feelingB  in  this 
reepect.  The  douche  Ih  better  borne  when  it  in  aiiplied  boldly  with- 
ont  any  hesitation.  From  these  considenitions  we  may  deduce  the 
fact  that  the  arrangements  in  private  houBes  are  for  the  most  i>art  in- 
sufficient for  tlie  carrying  out  of  these  necessary  measures.  When- 
Iever  possible,  the  water  treatment  should  l>e  carried  out  in  a  medical 
establishment,  in  which  tlie  director,  guided  by  BiM?cial  exi)erience, 
carries  out  with  authority  and  regularity  the  treatment  decided  upon 
in  consultation  with  the  family  physician.  But  eatablishraent«  of 
this  kind  which  merit  confidence  ai-e  rare;  and  the  phyHician  should 
hold  himself  in  readiness  to  direct  personally  the  treatment  in  non- 
medical est*iblishmenta»  in  which  no  other  claim  in  made  than  that 
of  willingness  to  carry  out  the  physician's  orders. 

kin  the  absence  of  the  facilities  afforded  by  special  establishments 
QT  special  apparatus,  we  are  **ften  obliged  t<i  have  recourse  to  proce- 
dures  which  are  less  efficacious  than  the  douche,  but  yet  are  of  a  cer- 
tain value*  Among  these  we  may  mention,  first,  tlie  wet  sheet,  a 
> thick  cloth  dippetl  in  cold  water  and  then  wnmg  out.  The  patient, 
standing  and  nakeil,  a  damp  sponge  having  just  been  passed  over  his 
face  and  chest,  is  wrapped  in  this  sheet,  which  is  pressed  closely 
round  his  lower  extremities,  leaving  the  soles  of  the  feet  in  contact 
with  the  fl»3i3r.  Whilt^  the  nurse  rul)s  his  back  luid  limbs,  he  himself 
makes  friction  on  the  chest  with,  the  part  of  the  sheet  which  covers 
it.  This  friction  should  l^e  continued  until  the  skin  and  the  sheet 
itself  are  warm.  The  wet  sheet  is  then  replac^  by  a  dry  one,  and 
the  rubbing  is  continued  with  this.  The  reaction  will  be  favored  by 
a  walk,  or  by  massage  if  the  patient  can  take  no  exeR'ise.  The  wet 
8h€>et  may  be  of  service  as  a  preliminary  to  the  douche.  If  it  causes 
oppression,  we  may  limit  its  application  to  the  lower  portion  of  the 
body ;  if  it  causes  heailache  or  vertigo,  we  may  remedy  tliat,  as  in  the 
case  of  the  cold  douche,  by  having  the  patient  keep  his  feet  in  warm 
water  during  the  operation. 

The  dri[>ping  sheet  is  applied  like  the  preceiling,  but  without 
baving  been  previously  wnmg  out.     While  the  bcxly  is  enveloped  in 
ie  sheet,  it  is  rapitUy  tapi^d  all  over  until  a  certain  degree  of  warmth 
[is  obtjuned,  and  then  the  wet  sheet  is  replaced  by  a  dry  one  and  fric- 
Nii^n  is  unule.    These  wet  packs  differ  in  their  effect  according  to  their 
duration.     If  tliev  nre  made  for  twenty  or  thirty  minutes,  and  if,  at  the 
^time  of  reacti<in,  a  cool  lotion  is  made  and  followed  by  a  dry  rubbing, 
V  tliey  have  a  sedative  and  tonic  action;  and  if  made  in  the  evening  be- 
fore retiring,  the^^  are  very  useful  as  a  remedy  for  insomnia.    U  they  are 
'Continued  for  one  or  two  hours,  they  have  a  sudorific  effect:  followed 
iby  a  cold  affusion  or  douche,  they  have  a  tonic  and  resolvent  effect. 


Cold  mMamm  and  Iti&mm,  ioDomd  bt 
wkidh  mj  be  m|ilojred  in  miU  enes,  but  Ibej  «re  gBoefaBjr 
tsal  in  the  gmfcr  fonm  cf  hjjrtetm. 

Atthongji,  M  ««  hma  bekmrn  sttd, ««  n^ghl  lo  advise  Urn  mnjim 
€hA  of  fa^dmlheEmpjr  im  awtiml  CTitihiiflli—miB  and  under  Ifca  i 
rimom  of  a  plifsieiaii,  Ibete  an 
with  patenled  fama  of  apparajna  m^iaik  vliieb  wm  oojiM  lo  be  on 
oor  guard.  Tbero  aie  imtitaiioiia  of  tiiia  aort  wkidi  are  mofe  Cfrnt- 
eenied  in  k^piiig  tlw  patioalB  for  a  kng  period  witbiii  tbeir  «alli 
tbao  in  citring  tfieni  and  fiUiag  ilMir  piaeea  vitb  mewcamBm;  and  eet^ 
lain  phjraciaaii,  in  otder  to  diq;ilaT  their  aptitude  for  oliaemqg  and 
acting  upon  the  moal  sabtle  indieataona,  mofifjafanosl  eroij  dar  tbe 
mode  of  applkalion  of  an  agent  whidi  depcnda  for  iia  aaaxeaa  npoa 
diJfcipline  ami  umformilj  of  applieatiaD. 

Among  tbe  pbjraical  agemlB  ntiliaed  in  the  tifntiiieiii  of  hjaleriay 
electricity  in  ita  variona  forma  holda  an  important  plaee.  Slalie  eke- 
tricity  eapedallr  fana  mon  for  itself,  ^inoe  the  hneona  of  Charcot  at 
the  &dpelriere,  a  right  to  be  regatded  aa  a  ▼^^nable  therapeotifi  i 
meu  The  electrical  bath  hae  phraiologieal  effeeb  of  rarring  J 
81^,  aeootdiiig  to  the  indiridnaL  It  haa  a  general  tonic  action;  the 
capillary  eiicnlation  ia  modified^  tiie.Tolitme  of  the  limba  inoeaaea, 
the  cntaneoQs  peispiimtion  m  more  actire,  and  the  ^petite  is  in- 
ereaaed;  aenaatian  reappears  in  the  ansethetic  regions,  the  clyna- 
momeler  ehowa  a  notable  dirainntion  of  tbe  am  r  oatbenia,  the  oontnM^ 
tniea  often  disappear,  and  the  aperial  actiritj  of  the  hyatBragenie 
aooea  greatly  dimiubhee  or  entirely  diisappeara.  The  effects  are  mom 
or  leaa  dnraT»le.  1>eitig  lengthened  in  proportion  as  the  a&uicee  are 
repeated,  and  fiually  becoming  resolved  into  a  permanent  benefit  to 
nntrition.  In  women  tbe  menstmal  functions  become  regnhur,  digea^ 
tion  grows  teas  iliffiealt,  and  tbe  weight  increases;  finally*  tbe  pa- 
tient's menial  state  nndergoea  oorreepomling  improvement  Tbe 
'  bath  of  static  electricity  shoold  be  repeated  two  or  three  times  a 
week  at  r^^lar  intenrals.  Wesbonld  begin  witli  moderate 
and  gtadnally  increase  it  later.  The  tensinn  should  be 
if  the  s^ancea  are  seen  to  l)e  followed  hv  excitation.  When  the  «tatii: 
bath  has  a  marked  sedatire  effect,  it  ma\%  if  admiuiiitered  in  the 
etening,  be  very  nsefnl  as  a  remedy  for  insomnia.  H  it  i«i  desiriHi  to 
act  upon  tbe  local  symptoms,  such  as  the  anmstt»6sias.  tbe  dysiesthe- 
sias,  the  hysterogenic  zones,  etc,  we  may*  by  means  of  suitable  ap- 
pnratoM,  prodnoe  an  electrical  bveesse  or  a  spark  in  the  affeelidncion. 

Ducbenne  and  Bririaet  emploveil  faradic  electrici|y  niiiiiiiiiilj  in 
the  treatment  of  hysteria.  The  faradic  bmsh  acts  enaigieiiBany  npon 
the  entaneona  sensibility,  and  it  is  s^ry  usefol  in  looal  or  i 


B  acts  also  on  the  motility,  but  rather  iu  the  manner  u( 
the  fiesthesiogenie  agiRiits  than  by  its  sf^ecial  action  on  the  muscles. 
Electrionl  baths  and  d<>uclies  are  but  little  used,  and  general  faradi* 
zaticjn,  given  after  the  mt^tlmd  of  Beard  and  Rockwell,  sometimes  ap- 
pears to  replace  with  suco^ss  the  static  bath.  General  faradization, 
Ifractised  two  or  three  times  a  week,  ought  not  to  l>e  given  for  more 
than  five  or  six  minutes  at  each  seance.  Galvanization  is  hardly  jus- 
tifiable, except  in  the  caae  of  trophic  troubles,  and  especially  of  the 
amyotrfjphies,  which  are  mt^reover  cpiite  rare. 

Hydrotherapy  aud  electricity  accumplish  so  much  in  the  treat* 
ment  of  hysteria  that  the  metallotherapy  of  Burci  and  the  employ- 
ment of  vibratory  m^K-hines  i»r  tuning  forks  scart*ely  deserve  more 
than  a  ujentiou,  although  certain  fipec*ial  conditions  imiy  present 
themselves  iu  which  these  measures  are  not  to  be  despised.  Mas- 
sage, passive  m<jvements,  mechamjtherai>eutic  apparatus,  kiuesither- 
apy,  may  be  employed  in  certain  npecial  cases,  uptm  a  ci>nsideration 
of  which  it  may  be  useful  to  dwell  briefly. 

Massage  and  pjissive  movements  have  an  important  place  in  the 
Weir  Mitchell  plan  c»f  treatment*  which,  with  its  other  essential  ele- 
ments, isolation,  systematic  repooe,  and  overfeeding,  is  often  indicated 
in  the  management  of  hysteria,  especially  in  thcxse  cases  in  which  the 
trt>uble8  have  appeared  in  conse<pience  of  severe  traumatism  or  of 
acute  disease.  We  need  not  dw€*ll  here  ui>on  the  details  of  this  well* 
known  methml  of  treatment, 

A|)artfiom  the  systematic  treatment  of  AVeir  MitcheU,  overfeeding 
is  often  of  senice  in  hysteria,  in  which  the  diet  should  be  carefully 
regulated.  While  combating  as  strongly  as  we  can  the  cai*rice8  of 
appetite  of  these  patients,  it  is  lietter  often  to  make  certain  sacrifices 
in  order  to  satisfy  their  taste  than  to  expose  them  to  the  risks  of  ao 
insufficient  dietary. 

Sleep  is  the  more  necessary  to  the  individual  as  he  is  the  more 
ff^ble;  in  the  healthy  adult  it  favors  the  preservation  of  the  strength, 
iti  the  child  it  favors  growth,  and  iu  the  sick  it  promotes  repair.  In 
hysterical  subjects  tlje  slee[>,  which  is  inilisi>ensable  to  a  cure,  is 
often  disturlied,  and  therefore  it  is  necessary  to  favor  it  by  all  the 
means  which  hygiene  imts  at  our  command.  Exercise  in  the  open 
air  and  regolarity  in  the  hours  of  retiring  and  rising  must  first  of  all 
be  recommended.  We  must  assure  to  the  patients  the  most  perfect 
tranquillity.  We  must  also  take  care  that  the  light  is  not  so  bright 
AS  to  keep  the  iwitieut  awake,  auil  to  remember  also  that  all  impres- 
tticam  iit>on  the  sensens  are  capable  of  preventing  sleep.  We  should 
therefore  avoid  tH)ise,  strong  odors,  or  irritant  contact  r>f  any  kind. 
Certain  forms  of  food  or  of  drugs  which  leave  powerful  gustatory 
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imijreHHions  may  be  a  cause  of  iuHoinuia.  The  iiigestioii  of  m  8&iaD 
ruiautity  of  food,  of  a  warm  or  slightly  ntiraulaot  liquid,  before  retir- 
iijg  favors  Bleep,  In  cases  in  wliich  the  patientB  awake  three  or  fuur 
horn's  ftfter  having  gone  to  sleep,  we  may  cause  sleep  to  come  again 
by  giving  them  a  little  nourishment,  such  as  a  cup  of  bouillon  or  a 
glass  of  milk.  These  patients  are  very  sensitive  to  cold,  and  this 
may  prevent  sleep.  Many  amemic  patients,  and  this  includes  almost 
all  hysterical  subjects,  are  somnolent  during  the  day,  because  the 
anmraia  of  the  brain  is  more  pronounced  in  the  upright  position;  but 
at  night,  when  in  an  horizontal  position,  the  organ  receives  an  amount 
of  bloml  to  which  it  is  not  accustomed,  and  insomnia  results.  This 
insomnia  yields  only  to  general  ti'eatment,  and  for  these  patients  iron 
is  the  best  narcotic. 

Even  those  wijo  hold  that  hysteria  is  a  psychical  disease  do  not 
deny  that  iron  and  t^>uics  are  useful  adjuncts  to  the  treatment  <if  the 
affection.  We,  *m  the  other  hand,  do  not  deny,  how^ever,  that  bi-eml 
pills  and  other  equally  inactive  i>reparations  may  aid  in  the  cure  of 
hysteria;  but  we  believe  that  these  so-called  psychical  agents  act  by 
exciting  emotions  of  which  the  necessary  physical  accompanimeuts 
are  the  e<|uivalents  of  the  physical  effects  of  more  aubstantial  inter- 
nal or  external  rejuedies.  These  latter  agents  deserve  so  well  their 
preeminence  that  the  most  olistiuate  partisans  of  the  jMychical  origin 
of  hysteria  do  not  hesitate  to  include  in  their  therapeutic  annamen- 
tarium  certain  grcjssly  physical  agents,  such  as  cold  water,  for  exjim- 
ple.  The  influence  upon  hysteria  of  agents  capable  of  modifying 
nutrition  show^s  w^ell  that  hysteria  is  under  the  dependence  of  somatic 
conditions,  of  which  we  must  first  of  all  take  ticcount.  That  is  to  any, 
that  the  metiicinal  treatment  of  hysteria  is  mf>re  importfint  than  many 
l>elieve,  since  it  is  legitimately  employed  in  a  number  of  morbid  con- 
ditions which  play  an  imjiortant  r«Me  in  the  etioh>gy  of  hysterical 
troubles.  Among  such  are  intoxication  from  external  sources,  auto- 
intoxication,  infection,  amenJa,  etc.  In  hysteria  of  tlie  menopause, 
the  treatment  of  arteriosclerosis  or  of  obesity  may  cause  the  disap- 
pearance of  nervous  troubles,  joBt  as  may  the  treatment  of  amemia 
in  the  hysteria  of  puberty. 

Treaimeiii  of  tlw  Individual  Symptoms, 

We  have  incidentally  mentioned  a  certain  number  of  meMHrai^ 
which  may  !>e  employed  against  the  individual  manifcstationa  of  hys- 
teria, and  there  remains  little  for  us  to  say  on  this  subject. 

The  convulsive  attacks  which  are  the  m<jst  striking  manifefitationa 
of  the  disease,  and  at  first  sight  the  mnst  alarming,  are  not  really  in 
themselves  of  any  special  gravity.     We  should  limit  ourselves  to  see- 
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ing  that  the  patient  does  not  woimd  bijuBell,  and  to  the  reasBiirance 
of  the  family.  Frecjuently  the  loss  of  consciousDess  is  not  absohite, 
and  in  this  caae  numerous  onlookers  may  only  exfite  the  imtient. 
We  nhouhl  therefore  permit  the  |>resence  only  of  those  persons  who 
are  indiajiensable,  and  among  those  select  the  one«  whom  the  patient 
may  regard  with  indifferenee;  we  should  impose  silence  on  tliese, 
should  moilemte  the  intensity'  of  the  light,  and  should  restrain  the 
patient  in  the  simplest  pijssible  way,  l>y  melius  of  a  folded  sheet 
jilac'ed  transversely  across  his  body.  We  are  rarely  forced  to  hold 
the  limbs,  and  when  this  is  necessary  it  should  l>e  dcme  with  care,  by 
surrounding  the  wrists  and  legs  with  wadding  lief  ore  restraint  is 
applie«J;  and  esjH^cially  w©  should  avoid  any  stniggle  in  which  the 
patient  might  lje  wounded  or  might  wound  others,  or  in  any  case  be 
uselessly  excited.  When  the  attack  is  over  we  should  not  relax  sur- 
veillance until  after  a  certain  i>eriod  of  calm  has  elapsed,  for  the  at- 
tai^ks  often  occur  in  series;  but  we  should  avoid  the  maintenance  of 
any  restraining  apparatus  which  woidd  attract  the  attention  of  the 
patient.  Compression  on  hysterogenic  zones  may  cut  short  the  at- 
tack, and  various  f<irms  of  apparatus  have  l^een  devisetl  for  making 
[iressure  on  certain  points,  over  the  ovar^  ,  for  example;  but  in  gen- 
eral, compi-ession  has  only  a  postponing  effect*  Nevertheless,  com- 
l>refision  may  serve  Uj  nnHlify  the  form  c»f  the  manifestation;  and 
when  we  have  to  do  with  siwr tally  grave  dyspnudc  or  delirious  trou- 
bles, it  may  1^  of  advantage  to  ch;uige  the  character  of  the  attjick. 
Hypnotism  or  inhalati*»ns  of  ether  may  clause  a  convulsive  attack  to 
t^ease,  l>ut  they  are  often  jirovoi-ative  of  a  delirious  attack.  Clilnr*>* 
form  in  fractional  doses  may  1)6  useful  in  putting  an  end  to  a  s}>asm 
which  c^iuses  anxiety  or  inconvenience.  Hypodermic  injections  of 
morphine,  which  have  been  recommended  in  these  cases,  seldom  pro- 
duce the  desired  effect,  and  tliey  may  reailily  leatl  to  the  formation  of 
the  morphine  habit. 

Prolongal  hypnotic  Bluml»er,  which  is  in  reality  a  form  of  hyster- 
ical paroxysm,  may  interrupt  or  suf^plant  a  convulsive  or  deliriou*^ 
attack.  Tlie  patient  should  then  be  allowed  t*i  sleei*  suthciently  Umg 
to  obtain  the  ec^uivalent  of  a  night's  rest.  It  may  be  desirable  Uy 
change  a  delirious,  lethargic,  or  cataleptic  condition  into  a  convul- 
sion, which  offers  greater  chances  of  a  sj^eedy  tennination.  Tb^ 
stimulation  of  hysterogenic  zones  may  enable  us  to  obt^iin  this  result. 

The  dysa\sthetic  zones  often  in  themselves  constitute  symptoms 
sufficiently  troublesome  to  demand  special  inten'cntion.  Bri<iuet  no- 
ticed that  com[)re8sion  might  relieve  the  cephalic  cla^Tis;  and  I  have 
often  made  use  of  a  compressive  apparatus  which  givee  temporary 
resulta.  A  cap  weighted  with  shot  has  sometimes  done  me  good 
you  X-^ 
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service.  Tbe  dyBfleatbetic  zones  may  io  general  be  iniluenced  by  tile 
faradic  brush,  wliieli  was  em]>Ioyed  by  Briquet*  Metallotberapy,  the 
use  of  the  magnet  or  uf  a  vibratory  apparatus »  especially  the  tumiig 
fork,  may  also  produce  a  temporary  cure,  often  after  having  produced 
a  transference  with  consecutive  oscillations.  Static  electricity  and 
local  refrigeration  by  means  of  ice  or  a  spray  or  chloride  of  methyl, 
may  produce  the  same  effecta* 

Cutaneous  irritation  by  means  of  tliefaratlLe  brush,  a  metal  brush, 
sinapisms,  etc.,  has  often  a  happy  effect  upon  localized  or  ^generalized.! 
anesthesia.  A  modification  inilnced  in  the  cutaneous  anfc^thetia^: 
plaques  which  cover  organs  affected  with  jjaralytic  or  spasmodic  mo- 
tor troubles,  often  produces  a  beneficial  effect  upon  the  latter.  In  this 
way  we  may  obtain  relief  of  aphonia,  mutism,  cough,  pharyngeal 
spasms,  etc.  Hysterical  deafness  or  amaurosis  is  often  cured  by  far- 
adization of  the  skin  of  the  auricular  or  orbital  region.  Static  elec- 
tricity has  often  a  hai)py  effect  upon  hemiplegic  or  generalized  an- 
aesthesia, as  well  as  upon  the  partial  or  general  amyoathenia  whicJi 
accompanie-s  it. 

Contractures  have  a  special  tendency  to  continue  for  a  loni^  ptei"!^ 
of  time,  antl  we  must  therefore  attjick  them  at  tlH*ir  beginning  and 
prevent  them  from  dragging  along  (Charcot)*  We  should  be^n  a» 
soon  as  jiossible  with  frictions  and  with  massage  of  the  antagomstio 
muscles,  if  they  are  accessible.  This  is  diJDe  ea.*iily  when  the  con- 
tracture follows  an  attack  suddenly,  but  if  it  is  produced  insidiously 
in  an  inaccessible  region,  as  in  the  thoracic  muscles  or  those  of  the 
hip,  the  contracbire  will  have  often  existed  a  long  time  l>efore  it  is 
discovered,  and  its  treatment  will  then  be  jiroportionally  difficult. 

If  there  are  painful  points,  faradization  of  the  skin,  the  use  of  the 
metallic  brush,  or  superticial  massage  may,  by  diminisliing  the  pain, 
favor  the  resolution  of  the  contracture.  Often  we  are  reduced  to  the 
production  of  hypnotic  sleep  or  to  chloroform  narcoeis.  When  these 
procedures  effect  only  a  temporary  resolutioD,  we  may  l>e  forced  to 
bring  on  a  convulsive  attack,  which  sometimes  leaves  the  meml^er 
free  upon  its  subsidence.  Chloroform,  even  when  it  does  not  effect 
a  cure,  enables  us  to  establish  the  diagnosis,  and  to  form  an  opinioo 
relative  to  the  Ijenignity  of  the  affection,  an  opinion  which  we  may 
also  impress  upon  tlie  patient.  Furthermore,  this  temporary  reso- 
lution gives  us  time  to  apply  a  suitable  apparatus,  if  the  meml»er 
happen  to  be  in  a  vicious  position.  As  we  have  seen,  these  vicious 
positions,  in  spite  of  the  ulterior  cure  of  the  contracture,  may  become 
permanent  by  reason  of  the  fibrotendinous  retractions.  These  re- 
tractions may  later  necessitate  surgical  intervention,  from  which  we 
may  look  for  a  perfect  result  (Charcot  and  Terrillon). 
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Although  the  treatment  of  the  paralyses  is  less  urgent  than  that 
of  the  contractures^  we  should  not  lose  sight  of  the  fact  that  the 
longer  the v  have  lasted  the  lass  amenable  they  are  to  treatment ;  and 
we  ought,  therefore,  Uj  intervene  as  early  as  ijossible.  Static  elec- 
tricity, e8[)ecially  with  local  sparks,  faradization  by  means  of  the 
brush,  massage,  frietioim  with  a  metallic  brush,  a|>plications  of  ees- 
thesiogenic  agents,  magnets,  metaln,  etc.,  are  often  usefuL  Syste- 
matic exercises  may  play  a  particularly  important  nMe.  These  ex- 
eioises  have  for  their  base  two  physiological  facts:  (1)  The  natural 
tendency  to  symmetry  of  the  movements;  and  (2)  the  necessary  ac- 
companiment of  the  mental  rei>resentation  of  a  movement  by  a  move- 
ment in  miniature.  The  movements  which  are  made  with  the  fi*ee 
hand  exercise  the  paralyzed  hand  in  h  certain  measure.  The  sight 
of  a  movement  which  is  executed  for  the  patient*  passive  motions 
made  uitun  him,  and  the  rei>etition  of  even  very  feeble  motions,  are  so 
many  prot^edures  for  recalling  the  motor  function.  Not  only  sensory 
stimuli  and  the  recall  of  motor  images,  but  also  mental  stimulation, 
intelleetual  lalx>r,  are  capable  of  aiding  in  the  restoration.  All  these 
methfKls  are  accomi»anietl  by  changes  in  the  circulation,  and  conse- 
quently by  functional  changes.  Trophic  or  vascular  troubles,  which 
accompany  the  paralyses  and  contractures,  are  amenable  to  general 
treatment.  Like  the  contractures,  the  paralyses  may  lead  to  vi<'iou8 
jiositions  of  the  memberft,  which  may  call  later  for  special  treatment. 
We  ought  therefoi-e  to  have  a  watch  upon  these  commencing  *leform- 
ities,  esiiecially  of  the  feet,  where  the  tendency  to  ecpiinus  is  increased 
by  the  pressure  of  the  bedclothes. 

The  treatment  of  the  visceral  manifestations  of  hysteria  is  lim- 
ited to  meeting  tlie  generjil  symptomatic  indications.  The  troubles 
of  phonation,  dys|>ncea,  haemoptysis,  hflamatemesis,  salivation,  etc., 
scarcely  furnish  any  special  indications,  unless  they  are  atTompanied 
by  hx'al  sensory  troubles  upon  which  we  may  act  by  ordinary  metli- 

i— lastfaeaiogemc  agents,  farailizjition,  etc.  Tympanites  and  bor- 
rygmi  are  sometimes  favoral)ly  influenced  by  franklinization. 

Anorexia  calls  first  of  all  for  isolation,  the  imiiortance  of  which 

[lias  l»eeu  demonstrated  by  Charcot,     Hydrotherapy  constitutes  a  use- 

nl  adjuvant,  but  well-regulated  discipline  is  of  first  importance.     The 

king  of  food  should  be  insisted  upon  the  very  first  day,  and  if  our 

lomnnmds  are  not  efficacious  we  must  resort  without  hesitation  to 

feeding  by  a  tulie  pasned,  whenever  possible,  through  the  nose.     It 

«<*metimes  hapiienii  that  fo^nl  which    is  vomited  when  voluntarily 

taken  is  retained  when  introduced  through  the  tube.     Nevertheless 

gavage  ought  to  be  employed  onlv  as  a  last  resort,  and  whenever  ih»6- 

aible  we  must  make  use  of  the  natural  channels.     We  should  search 
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wilh  care  for  tbie  erintpptfe  ol  pamfol  poiulB,  which  m&r  be  is  tali* 
male  lelation  with  the  gistric  troublee;  and,  if  found,  combat  them 
vilb  appropmie  iBmedies.  We  naasi  ako  keep  a  walch  cm  the  pa- 
tiente  (a  see  thai  Ihejr  do  inot  Held  to  their  leodeucT  to  fom  thma* 
ae^res  to  take  violent  eieieise.  In  some  cases  inhahitiaBS  of  oxjgeB 
or  baths  of  ooflnpteased  air  iraniddiatel j  before  meak  exercifle  a  bene- 
ficial tnfloeoee  upon  the  appetite. 

In  my  opinion  su^ggesiion  in  the  tiealment  of  hjvlena  ia  meralf 
an  aecesfiOTi'  measofe,  the  effects  of  which  aie  most  oommonlj  tempo 
rary  only ;  bat  in  the  case  of  anoiexia  it  raav  sometimes  be  of  gieat 
importance,  since  its  effects,  even  though  temporarj,  render  aUmea- 
tation  possible,  and  thrts  exert  a  favataUe  infloeDoe  npon  the  na^ 
tion  of  the  patient.  The  moral  influences  which  we  maj  bring  to 
bear  in  the  treatment  ol  hjsleria  do  not  coiMst  solelr  in  snggestioa, 
wliich  has  for  its  principal  object  the  modification  of  ideas,  bat  also 
in  the  provocation  of  tonic  emotional  stetes.  Thns  pleaeant  sir> 
roondiiigs,  the  avoidance  of  anno^^ance,  etc.,  ar^  not  indifferent  meaa* 
nres  in  the  treatment  of  anoresia  anr  more  tlwin  ther  ore  in  that  ol 
the  other  mam/estations  of  hysteria.  This  favorable  inflnenee  of  the 
emotional  condition  shows  itself  in  a  ^"ery  evideut  manner  in  indirid* 
nals  who,  after  having  suffered  from  a  shock,  had  presented  variooa 
symptoms  of  hyaterotraamatism,  and  who  finally  obtain  in  oonit  the 
damages  which  they  had  been  striving  after  for  months  or  years. 
These  troubles,  which  continued  and  eveo  increased  as  long  as  the 
process  lasted,  often  improve  or  disap{>ear,  sometimes  eten  with  ao 
astonishing  rapidity,  as  soon  as  the  damages  are  olitained.  There  is 
no  qnestion  of  simnlation  here ;  there  is  an  emotional  m^on,  mental 
in  appearance,  but  very  physical  in  reality.  These  circumstances 
show  in  what  measure  it  is  imfK>rtant  in  the  case  of  hysterotrauma- 
tism  to  seek  to  shorten  and  reduce  to  a  minimum  the  patient's  legal 
preoccupations*  We  may  work  in  his  interest  by  inducing  him  to 
compromise  the  case,  and  in  that  way  put  an  end  to  the  legal  process 
and  consequently  shorten  hiti  malady. 
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EPILEPSY. 


General  Remarks. 

Epilepsy  has  been  known  Biiice  the  most  remote  antiquity.  It 
hafl  been  ealled  morltH/i  hercnktts  beciiuse  Hercules  was  affected  with 
it,  morbus  divinuH  and  morbus  saver  probably  l.)ecau8e  the  P\thone8se8 
writhed  in  ei>ileptiform  con\nilsinnH  while  they  deliyered  their  ora- 
cles. The  firnt  observei*8,  struck  by  the  suddenness  with  which  the 
disease  overwhelmed  pennons  in  perfect  health,  gave  it  the  name 
which  it  still  retains  (from  iTidofifidyiti'^  to  seisse).  Among  the  Ro- 
mans the  name  niorbn,s  vofmftaJiH  was  derived  from  the  prevailing 
[»ractice  of  suHiiending  the  assemblies  (row  if  in)  when  a  man  was  at- 
tai*ked  by  epilepsy  during  their  progress.  The  disease  has  also  been 
called  hwd  mal,  falling  sickness,  ittal  tie  St*  Jeau,  etc* 

Until  recent  times  the  disease  has  been  included  among  the  neu- 
roees,  that  is  to  say,  among  the  diseases  of  the  nervous  system  with 
unknown  cause.  This  fact  is  explained  by  the  inconst^mcy  of  lesions 
obsenable  at  the  autopsy  upon  such  patients,  and  even  in  a  large 
numl»er  of  cases  l>y  the  entire  absence  of  gross  or  macroscopically 
visible  lesions. 

However,  the  observation  of  certain  associated  physiological  or 
pathological  states  such  as  the  puerpeiinm  and  renal  affections  has 
8tart<xl  a  division  in  the  field  of  epilefjsy.  Acconlingly ,  the  eclampsia 
of  pregnancy,  that  f>f  renal  disease,  and  infantile  cf>n\nilsions  have 
l>een  described  separate^ly.  The  convulsions  which  have  been  called 
epileptiform  are,  moreover,  charact+^rized  by  their  api>earance  in  the 
form  of  crises  following  each  other  rapidly  in  series.  It  is  imjK>r- 
tant  to  make  this  distinction,  but  it  has  been  inspired  by  causal  con- 
siderations or  at  least  coincidences,  nither  than  by  symptomatic 
differences  which  in  a  large  numl)er  of  cases  it  is  impossible  to  make 
out  They  are  indeed  epilepsies;  but  they  are  acute  epilepsies, 
supervening  uruler  the  influence  of  oi*casional  causes,  such  as  preg- 
nancy, childbirth,  scarlatinal  nephritis,  etc. 

DEPIKmON, 

As  a  nmtti^r  of  fa<'t,  we  must  look  upon  epilepsy  as  a  group  of 
symf>toms'  which  may  appear  in  greater  or  less  number  in  the  coarse 
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of  very  dififerent  pathological  conditions,  sometimes  nnder  one  fonn, 
sometimes  under  another.  To  say  that  there  is  only  one  trae,  esseiH 
tial  epilepsy  which  occurs  without  appreciable  cause  seems  to  me  no 
more  admissible  than  to  claim  that  there  is  only  one  true  angina 
pectoris  which  has  for  its  cause  contraction  of  the  coronary  arteries, 
and  false  anginas  of  toxic,  hysterical,  and  other  origin.  These  terms, 
epilepsy  and  angina,  apply  solely  to  a  symptom  complex ;  the  most 
varied  causes  may  produce  the  same  clinical  phenomena. 

With  this  understanding  I  shall  describe  the  epileptic  symptoms 
in  their  different  forms — motor,  sensory  and  sensorial,  visceral,  and 
psychical.  I  shall  indicate  at  the  start  how  these  symptoms,  which 
are  rarely  isolated  in  a  patient,  may  group  themselves  together. 

Ex)ilepsy  may  be  general  or  partial,  that  is  to  say,  it  may  manifest 
itself  at  once  in  the  entire  body  or  it  may  be  restricted  to  a  single 
part — to  one  half  of  the  body,  to  one  limb,  or  even  to  an  isolated 
group  of  muscles.     I  shall  begin  with  partial  epilepsy. 


Partial  Epilepsy. 

The  term  x)artial  epilepsy  is  used  to  designate  that  symptomatic 
form  in  which  the  convulsions  are  limited  to  one  half  of  the  body 
or  to  a  single  limb,  to  the  face,  or  to  a  group  of  muscles.  It  waDs 
described  by  Prichard  in  1822  under  the  name  of  local  convulsion  or 
partial  epilepsy,  by  Bravais  in  1827  under  the  name  of  hemiplegia 
epilepsy,  and  by  EUiotson  in  1831  again  under  the  name  of  i>artial 
epilepsy ;  but  it  lias  been  more  particularly  studied  in  recent  years 
by  Hugliliugs  Jackson,  who  has  clearly  recognized  the  interest,  from 
a  diagnostic  j)oint  of  view,  which  attaches  to  the  location  of  the  cere- 
bral lesions. 

Etiology. 

It  forms  a  jjortion  of  the  symptomatic  picture  of  acute  or  chronic 
forms  of  meningitis.  Syphilis  is  one  of  the  most  important  etiologi- 
cal factors,  by  the  formation  of  neoplasms  to  which  it  often  gives 
rise  in  the  meninges  or  in  the  brain. 

Epilepsy  is  observed  after  fractures  of  the  cranium  with  depres- 
sion and  irritation  of  the  cerebral  cortex  and  therefore  constitutes  an 
urgent  and  precise  indication  for  surgical  interference.  Sometimes 
it  manifests  itself  a  long  time  after  the  traumatism. 

It  may  occur  in  persons  previously  or  subsequently  attacked  by  a 
hemiplegic  or  partial  paralysis  the  result  of  a  cerebral  lesion  of  vas- 
cular origin.     It  may  even  be  due  to  simple  vasomotor  disturbances, 
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as  m  cerlaiB  forms  of  migraine.  UraBmia  figures  among  the  causes 
of  partial  epilepsy »    whether  it  acts   directly    by  producing  local 

GBdema.8  or  as  aii  exciting  cause  in  patients  with  ilisseminated  lesions 
of  the  cord  and  brain.  Fiaallr^  partial  epilepsies  of  reflex  origin 
have  been  described,  whose  point  of  origin  is  a  peripheral  imtation 
acting  upon  the  nerves  of  the  extremities,  of  the  trunk,  or  of  the 
viscera,  particularly  the  pleura. 

S|>ecial  mention  should  be  made  of  iofantile  hemiplegic  epilepsy. 
It  may  be  congenital  or  may  manifest  itself  at  a  vHriable  time  after 
birth  in  persons  who  during  infancy  have  suffered  from  convulsions 
folliiwed  by  hemifJegia,  No  matter  what  may  have  been  the  origin 
ol  the  latter,  the  onset  of  partial  epilepsy  is  often  the  result  of  very 
ordinary  causes,  such  as  emotions,  exertions,  alcoholic  excesses,  and 
the  like* 

Symptoms. 


The  attack  of  partial  epilepsy  occm's  often  without  any  preliminary 
sensory  or  motor  phenomena ;  but  sometimes  it  is  preceded  by  various 
sensations,  such  as  pain,  numbness,  cold,  etc.,  similar  in  every  respect 
to  the  sensations  described  as  the  aura  of  epilepsy.  The  sensory 
auras  generally  affect  the  paii  which  is  liable  to  be  the  seat  of  the 
initial  8i>asm,  In  one  of  Jean  Charcot's  cases  the  attack  was  preceded 
by  a  di-eam  of  being  bitten.  An  interesting  point  in  tie  history  of 
the^e  auras  is  that  they  may  be  transferred  from  one  side  to  the  other 
by  means  of  a  blister  or  igni puncture  (Hirt,  Buzzard).  The  initial 
cry  is  absent,  as  a  rule,  and  if  the  attack  remains  strictly  partial 
there  may  be  even  no  kiss  of  consciousness— the  patient  is  a  spec- 
tator, as  it  were,  of  his  own  seizure.  The  spasm  liegins  in  the  face 
or  in  an  extremity,  and  extends  hence  according  to  certain  rules  de- 
termined by  Hughlings  Jackson. 

When  it  starts  in  the  face  it  may  centre  in  the  eye  or  in  the  mouth. 
The  eye  moves  laterally  or  obliquely  upwards;  the  eyelids  twitch. 
The  labial  commissure  is  tremulously  drawn  upwards  and  outwanls; 
the  tongue  is  pushed  forwards  and  twisted  laterally.  Then  the  spasm 
radiates  to  the  rest  of  the  face ;  the  levator  ala?  nasi  sometimes  im- 
dergoes  rhythmical  contractions  which  impart  to  the  features  a  pe- 
culiar grinning  aspect.  At  times  gnashing  of  the  teeth  is  observed. 
Then  the  muscles  of  the  neck  are  involved ;  the  head  is  turned  towards 
the  side  to  which  the  eye  and  mouth  deviate.  If  further  extension 
of  the  spasm  occurs  the  superior  extremity  is  involved  first,  then  the 
inferior  extremity  in  its  turn.  When  the  attack  affects  the  right  side 
it  is  often  preceded  by  aphasia  (Jackson). 
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The  Bpasm  may  begin  in  the  upper  extremity  :  the  thumb  and  in- 
den  finger  are  first  flexed  convnkively  nnto  the  palm  of  the  hand, 
and  the  other  fingers  follow  with  the  same  movenaent;  the  foreann 
muscles  are  violently  agitated,  then  those  of  the  arm  and  shouldeT  are 
iuYolved;  and  finally  the  wliole  limb  in  tremblingly  elevated.  In 
thi8  case  the  invav^ion  extendi  fii^st  through  the  muscles  of  the  neck 
and  face,  and  later  to  those  of  the  inferior  extremity. 

When  the  convulsion  Btart8  from  the  lower  extremity  it  trarels 
from  below  upwards,  l>y  commencing  in  the  great  toe,  which  is  ex- 
tended or  flexed  convuLiively,  and  HUceesBively  affects  the  leg  and 
thigh  muscles.  While  in  the  upjwr  extremity  movements  of  ex- 
tension predominate,  in  the  lower  extremity  flexion  is  chiefly  noted. 
As  in  attacks  of  ordinary  epilepsy,  we  may  distinguish  a  tonic  phase 
preceding  the  clonic  phano;  when  loss  of  consciousness  occurs  the 
attiiek  leaves  l>ehind  a  period  of  stertor  which  is  generally  short. 

But  the  cliniciil  picture  varies  greatly  according  to  the  more  or 
less  extensive  spread  of  the  si>a8m.  Wheu  the  conv^nlsions  remaiji 
limited  to  an  armj  not  only  may  consciousneas  continue  intact,  but 
the  patient  is  often  able  to  si^eak  or  to  attend  to  some  oceupatioQ 
during  his  attack.  On  the  other  hand  the  convidsions,  beg^inning 
unilaterally,  may  invade  the  opposite  side;  the  attack,  atfii^st  partial, 
becomes  general*  In  the  hitter  event  loss  of  consciousness  ia  the  rale, 
but  it  appears  late,  eonirary  to  what  occurs  in  general  epilepsy  of 
sudden  onset — the  j^atient  witnesses  the  attack  in  its  inception. 

The  pericxl  of  stertor  which  follows  the  attack  correspfinds  to  the 
intensity  of  the  latter  and  the  degree  of  its  spread-  Snljsetiuent  mus- 
cular weakness  is  the  rule  and  predominates  in  the  aftected  muscles. 
Transitory  or  permanent  paralyses  are  observed  in  the  limbs  iu 
wliich  the  convulsions  were  intense  and  oft  repeated,  also  disturbances 
of  speech,  stammering,  paraphasia,  and  true  aphasia.  These  pa- 
ralyses are  more  frequent  than  after  the  greater  crises  of  general 
epilepsy  and  are  importaut  from  a  diagnostic  point  of  view. 

As  a  rule  the  attacks  of  partial  epilepsy  in  the  same  person  always 
manifest  the  same  form,  start  always  from  the  same  group  of  muscles, 
the  sam^i  extremity,  or  at  least  the  same  side  of  the  body.  Complete 
attacks  of  partial  epilepsy  in  general  occur  only  at  rather  long  inter- 
vals^  of  several  weeks'  or  even  several  months*  duration.  At  such 
intervening  times  minor  incomplet^i  attacks,  aborted  crises,  often  take 
place.  Sometimes,  however,  the  paroxysms  recur  more  frecjuently, 
even  daily.  They  may  also  manifest  themselves  in  serial  form,  as 
the  status  epilepticus,  and  terminate  fatally. 

Sometimes  the  attacks  are  replaced  by  a  series  of  shocks,  or  by 
limited  spasms  often  associated  with  general  excitement.     At  other 
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times  their  place  is  tiiken  by  fits  of  trembling  which  may  last  several 
days.  Occasionally  these  shocks  continue  and  extend  over  tlie  entire 
half  of  the  l>ody ;  for  siieh  cases  Koshevnikov  has  proposed  the  name 
of  continuous  partial  epilepsy. 

In  coonection  T^ith  partial  lieiniplegic  epilepsy  whifh  I  have  just 
described  Charoot  distinguishes  two  speiual  fnnuH  which  he  terms 
tonic  partial  epilepsy  or  partial  epilepsy  wntli  coutracture,  and  par- 
tial ribratory  epilepsy. 

Id  partial  fonir  e}nlep»f/  the  muscleH  of  the  neck  contract  on  one 
side,  drawing  the  hetul  towards  the  coiTesponding  shoulder*  The  arm 
contracts  in  a  x»<^ition  of  extension  and  pronation ;  the  hand  is  twisted 
and  i>laced  at  a  right  angle  to  the  forearm  aud  is  applied  across  the 
dorsolumbar  region,  w^liile  the  patient  bentls  his  iKidy  towards  the 
crmtracted  side.  At  the  end  of  some  seconds  or  minutes  the  patient 
Viends  in  the  opposite  direction  and  the  attack  is  over.  Tiiiw  form 
rarely  |>reseutB  itself  independently  of  every  other  form,  but  it  may 
be  fre<iuently  observed  alternating  with  attacks  of  ordinary  partial 
epilepsy. 

Partial  vifmdory  epHejmf  is  characterized  by  tetanoid  shocks  which 
affect  the  liml)s  contractured  in  extension,  during  tlie  tonic  phase ; 
then  follows  a  periml  of  clonic  convulsions  in  the  same  regions.  Loss 
of  consciousness  occurs  sometimes,  es[»etaally  when  the  facial  con- 

siona  are  very  intense.  Occasionally  a  short  period  of  stertor  en- 
sues. 

liifantile  hemiplegic  epilepsy  presents  only  one  other  s|)ecial  char- 
acter in  that  it  develops  in  x>ersons  affected  with  hemijtlegia  which 
^ dates  from  infancy  and  is  known  by  the  name  of  infantile  silastic 
bemiplegia.  The  latter  ap[>ears  at  that  early  age  often  as  a  setjuel  of 
iolent  and  repeated  convulsions  and  after  a  variable  time  it  is  asso- 
ciated with  contracture.  Partial  ejuleimy  is  not  a  necessary  concomi- 
tant, 1  ut  it  is  very  fre<pient  in  patients  thus  affectetl.  The  attiicka 
usually  ap[>ear  ratlier  early,  though  sometimes  not  until  several  years 
Iter. 

The  convulsive  attack  in  these  patients  does  not  differ  from  the 
one  just  descrilied.  As  a  rule  the  onset  is  preceded  by  an  aura  or 
some  sort  of  premonitory  sensation.  The  initial  cry  is  not  always 
lacking,  but  it  is  not  generally  the  spasmcxlic  cry  of  ordinary  epilepsy ; 
ften  it  is  a  cry  of  surprise  or  pain  of  which  the  patient  is  conscious, 
Jsually  the  convulsions  remain  limited  to  the  paralyzed  side  or  at 
Bast  they  always  predominate  on  that  side  when  they  become  generul. 
Tnvohintary  micturition  is  exceptional;  the  tongue  is  rarely  bitten, 
hi'  fieriod  of  stertor  if  it  occurs  is  usually  short;   the  subsequent 

lium  remains  absent  as  a  rule.     The  attacks  may  ensue  in  series. 
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one  parosjsiii  maj  follow  before  the  pgeeediig  has  teradiuited, 
film  eoostitote  a  veritable  statos  epile|itkas.    ]>aath  wamj  I  Mall 
mider  sQch  drcnmalMtoem,  eron  in^b^  mkiBicif  eoDmlmooa  wUok  an 

stzictlj  bemiplegk; 

Partial  epilejier  of  inlaiicy  may  be  aaaoeiated  with  other  aaiienati* 
taut  digtarfaanoea,  siieh  aa  ahock,  irertigo^  luid  periods  of 
which  may  aomettmes  take  the  plaee  of  the  ooaTakiTe  attaoka 
preaeDt  werj  fdmilar  eharactesistios  lo  thoee  met  with  m 
epilapaj  of  anddeii  onaet 

OpUhalmic  mijmint  may  be  looked  upon  as  a  partial 
epilepay  and  merits  a  brief  descripdon.  It  begins  with  a  phaae  of 
eicitement,  riolent  pains,  acintillatiiig  aootoma,  etc. ;  then  IoHov  a 
phase  of  eshaustioii,  hemianopsia,  and  sometimea  aomnolenoeL 

Ophthalmic  migraine  ia  ehaiactefized  by  Tariooa  ocular  disturb- 
anoes  (most  frec^nently  Icunijioiis  sensatiaos),  together  with  a  haadk 
ache  wliich,  springing  horn  a  paint  Umiled  to  the  temple,  aoon 
radiate  orer  the  entire  half  of  the  craniom  correepondiiig  to  the 
affected  eye.  Then,  as  a  rule,  naosea  and  Tomiting  succeed.  The 
migraine  often  occnrs  in  the  form  of  periodical  attadcs  which  are 
similar  in  the  same  patient  bnt  may  vary  in  different  perBotts.  It 
may  be  asBOciated  with  partial  conrolsiTe  epilepsy  or  may  ali»uto 
with  il 

Nearly  always  the  risnal  disturbances  manifest  tbemdelTea 
Sometimes  it  is  a  slight  dimness  of  rision,  sometimes  a  lem] 
bemianopaia — the  patient  is  surprised  at  seeing  only  half  of 
object*  In  some  cases  absolnte  blindness  oocors.  But  there  ia  an- 
other special  BnbjectiTe  symptom  which  may  appear  alone  or  may  be 
aasocialed  with  the  other  disturbances  named,  and  that  19  ^ctnt 
scotoma. 

In  general  the  8cotf»ina  cxK-npies  the  peripheral  i>«^ni«MJS  oi 
fisnal  field,  most  fre«iuently  the  ejctemal  portion;  it  is  rarely 
tral.  It  may  [>resent  itself  perhaps  in  the  form  of  a  larger  or  smaller 
ball  of  fire,  perhaps  in  the  shape  of  a  toothed  wheel  of  re>d,  whita,  or 
phosphorescent  aspect,  and  in  rapid  vibratory  motion  or  rotating 
aroimd  its  centre.  When  the  patients  experience  this  symptom  for 
the  first  time  they  cannot  give  an  exact  account  of  it;  they  menly  j 
peroeive  a  dazzling  comparable  to  that  observed  in  trying  tci  look  afri 
the  snn,  or  perhaps  they  have  a  sensation  of  fireworks  or  of  a  ahsaf  of 
sparks.  Later,  however,  when  they  can  give  a  bettor  a<>cotitit  of  what 
they  exx>erienoe  their  descriptions  are  almost  ideiiticaU  The  liuni- 
noiia  cogwheel  enlarges,  its  centre  be<n3mes  obscnre;  graduaUy  itj 
paoscB  beyond  the  limits  of  the  visnal  fiehl  almre  and  below«  and  1 
pijBent  sees  only  a  portion  of  it  in  the  form  of  a  broken  k 
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line  which  continues  to  vibrate  until  it  has  entirely  disappeared. 
Occasionally  the  scotoma  couBists  of  a  simple  luminous  zigzag  resem- 
bling an  electric  spark.  These  luminous  sensations  persist  when  the 
eye  is  closed* 

When  an  obsenrer  has  been  able  to  examine  the  eye  at  the  moment 
of  onset  of  the  migraine  he  has  found  the  pupils  usually  contracted, 
often  une<iually  so,  that  of  the  affected  side  having  been  the  smaller 
(Latham).  Galezowski,  however,  in  a  case  of  migraine  with  period- 
ical blindness,  has  observed  dilatation  of  the  pupil. 

The  visual  disturbanees  are  fretiuently  accompanied  by  neuralgic 
pains  or  by  a  sensation  of  tension  in  the  affected  eye  which  is  sensi- 
tive on  pressure.  Sometimes  the  visnal  disturbances  and  pains  in 
the  globe  are  so  intense  that  the  presence  of  acute  glaucoma  is  sus- 
pected (Diannux). 

The  hefidache,  which  ai>pears  at  the  end  of  sfmie  minutes,  some- 
times half  an  hour,  an  hour^  and  even  longer,  is  hx^atcd  in  the 
frontal,  infraorbitid,  or  perhaps  the  temjiorid  region  on  the  side  of 
the  afftH-ted  eye.  This  pain,  which  the  patients  sometimes  eonijiare 
to  a  nail  driven  into  their  cranium,  is  often  relieved  by  pressure.  It 
Boon  radiates  over  the  entire  half  of  the  cranium.  The  head  is  hot, 
the  arteries  beat  strongly;  the  pain  is  inci-eased  by  movements* 
Frequently,  Um,  a  sensation  of  vertigo  which  may  be  more  or  less 
pronounced  is  8n|)eradded  to  the  cephalalgia,  and  the  termination  of 
the  attack  is  marked  by  nausea  generally  followed  by  vomiting. 

Ajside  from  these  complete  atta4.'k8,  there  may  l)e  abortive  forms 
of  ophthalmic  migraine,  Tims,  ocidar  disturbances  recurring  period- 
ically may  alone  c^mstitute  the  malady ;  some  patient^s  complain  of 
sadden  and  transitory  losses  of  vision  (retinal  epilepsy  or  ejiileiitic 
amaurosis  of  Hughlings  Jackson),  In  other  instances,  on  the  con- 
trary, the  visual  disturViances  are  so  slight  that  the  patient*8  attention 
must  be  called  to  them  in  ortler  to  make  him  notice  them.  The 
nsoaea  and  vomiting  at  the  end  of  the  attack  are  not  constant.  It 
may  happen  that  these  migraines,  while  incomplete  at  first,  may  sub- 
sequently become  complete.  Sometimes  the  symptoms  are  discon- 
[liected*  that  is  to  say,  the  ocular  disturbances  and  the  migraine,  for 
^exami>le,  manifest  themselves  at  intenals  but  sejiarately. 

Ophthalmic  migraine  is  associated  sometimes  with  partial  epi- 
l]e|>sy  and  also  with  ordinary  epilepsy.  WTaat  tends  to  establish  still 
I  more  firmly  the  rehiHonship  t»f  this  affei'tion  with  epilepsy  is  the  fact 
[tliat  it  occasionally  leaves  behind  not  only  a  general  weakness  with 
|»omnolence,  but  true  paralyses.  In  like  manner  we  may  oliserve 
hemianopsia  jiersisting  for  a  longer  or  a  shorter  time  after  scintillat- 
ing scntoriia :  at  other  times  the  sequehc  are  dulness  of  hearing,  of 
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taste,  or  of  smell.     Even  true  transitory  paralyses  affecting  the  tongue 
or  the  arm  have  been  noted  as  a  result. 

Like  convulsive  partial  epUfipsy,  ophthalmic  migraine  may  appear^ 
in  serial  form,  ret^uiTing  several  days  in  succession.     Sometime-s  thej 
attacks  are  snl>intrant  and  terminate  in  a  |>erioLl  of  stupor.     Thejl 
then  constitute  what  I  ha^  e  tenned   the  status  of  migraine  (ftat  dt 
m o }  m  igm u lenx*). 

Ophthalmic  niigniiue  is,  taken  altogether,  an  accident  of  aligh^ 
gravity  when  the  subject  is  young;   but  when  it  occurs  at  the  ag^ 
when  arteriosclerosis  is  fre^pientthe  temporary  disturl winces  may  be-j 
come  permanent,  the  paralyses  i>ersisting  sometimes  as  monoplegiaa,  { 
sometimes  as  hemiiilegias,  occasionally  even  as  diplegias*     In  one 
case  I  have  seen  a  pseudobulbar  diplegia  terminate  fatally. 

Permanent  aphonia  is  not  a  rare  sequel  of  these  migraines.     Other  I 
associated  sensorial   phenomena  may  be  produced  by  eiiileptiforml 
migraine:   hearing,  smell,  and  t^iste  may  become  affected  with  sab-* 
jective  sensations.      Besides    the    epileptiform    motor  dischargeft, 
migraine  is  frequently  accompanied  by  objective  disturbances  which 
are  not  without  interest;  there  is  some  degree  of  spasm  of  the  orbie-' 
ularis  and  of  the  eyelids,  the  facial  muscles  of  the  painful  side  are 
stiff,  the  face  is  slightly  distorted;  the  sternocleidomastoid  is  like*  j 
wise  ct>utracted  and  draws  the  heml  away  from  the  painful   side. 
Sometimes  the  migraine  is  associated  with  local  asphyxia  of  the  ex^ 
tremities,  which  shows  that  there  exists  at  the  same  time  a  sjiasm  of 
the  peripheral  vessels. 

Ophthalmic  migraine  is  occasionally  accompanied  by  motor  im- 
pulses, constituting  one  of  the  most  important  chanicteristi<*s  whicl 
show  the  relationship  of  this  affection  toepile|>sy.*    Minga/^^iui '  Iptsi 
recently  described  some  mental  disturbances  in  migraine  wliich  would 
argue  in  the  same  direction. 

Sensory  partial  epilejisy  may  be  more  or  less  widely  distriVmted] 
o%'er  halt  the  Ixnly ;   it  manifests  itself  by  crises  of  painful  numbnesiil 
or  tingling  (Charcot,  Lowenfeld,  Pitres).     It  is  rather  frecinent  iu 
general  paralytics. 

Ophthalmic  migraine  may  be  compared  with  ophthalmoplegic 
migraine  in  which  the  paralysis  affects  the  muscles  of  the  eyelids  or  ^ 
of  the  glolje.     Moreover,  some  facta  are  to  l>e  obsen^ed  which  estal^ 
lish  the  relationship  of  migraine  to  localized  S[>asm8  of  that  regioo.  j 
These  facts  are  not  without  analogy  with  the  facial  nenmlgtas  de- 
BcriUxl  ns  epileptiform  (TrouHseau)  and  which  really  should  Ix*  aHM 
epileptic  as  I  Iiave  shown/  when  we  see  that  the  si>asm  involves  tha  ^ 
muscles  in  closest  proximity  to  the  affected  sensory  nerve. 
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General  EpilepBy. 

Symptoms* 

The  epileptic  attack  may  occur  witliout  prfxlromea  and  strike 
down  a  person  in  good  liealtlj.  But  this  is  far  from  being  always  the 
case,  and  Lasegiie's  opinion,  "that  e%'ery  person  who  has  an  aura  is 
not  an  epileptic,"  is  much  too  exclusi%'e.  The  great  majority  of  pa- 
tients have  premomtions  of  their  attacks. 

^^^^  Pt^emQuiiory  Sipnptonis, 

^HHJB^netimea  we  oLmerye  remote  premonitory  phenomena  which  may 
^FsFow^  themselves  several  days  before  the  attack.     Occasionally  they 
^"  are  motor  disturbances,  such  as  tremors,  general  or  local  muscular 
twitcliings,  nmmbling,  gi'inding  of  the  teeth,  pai'ticularly  at  night;  or 
else  a  kind  of  museuhir  slowness  or  awkwardness;  or  again  some  diffi- 
^  cuJty  of  speech.    Sometimes  the  patient  experiences  various  subjective 
^  sensations,  buzzing  in  the  ears,  tickling  of  the  throat  or  of  the  nasal 
'       mucosa  causing  coughing  or  sneezing.     At  other  times  it  is  a  genital 
^   excitement,  erections,  nocturnal  pollutions,  or  else  visceral  disturt*- 
^  ances,  imimired  digestion,  difficult  raspi ration,  or  oppression.     Not 
rarely  hallucinations  are  observed ;  some  epileptics  x>erceive  a  pleas- 
ant or  disagreeable  odor  which  is  always  the  same  before  each  of 
their  attacks ;   others  have  visual  hallucinations.     Some  hear  voices 

P  insulting  them,  making  disagreeable  remarks,  etc. 
These  procbromes  ma}-  also  be  limited  to  change  in  character ;  a 
certain  patient  becomes  irascible  and  quarrelsome,  another  exhibits 
an  exuberant  gaiety.  It  is  necessary  to  distinguish  these  remote 
j»recur8ory  phenomena  from  the  aura  which  immediately  precedes  the 
attack. 

I         The  aura  is  a  peculiar  sensation  which  extends  from  some  part  of 
the  body  or  of  the  extremities  towards  the  bead.     It  is  very  frequent ; 
O'Connor  has  found  it  in  seventy -eight  cases  out  of  one  hundred.     It 
has  been  compared  to  a  vapor,  to  which  h\ct  is  due  the  name  which 
it  has  borne  for  centuries  (Galen).     But  it  is  far  from  assuming 
always  the  same  form,  and  foUowing  Delasiauve  we  may  divide  the 
^K  auras  into  motor,  sensory,  sensorial,  and  intellechiab 
H        The  motor  aura  manifests  itself  in  the  form  of  twitchings,  tremors, 
H  or  muscular  palpitations  which  appear  first  at  the  periphery  of  a 
"       limb,  the  hand  for  instance,  and  successively  extend  to  the  forearm 
and  arm;  then  the  attack  follows.      Sometimes  we  obsen-e  a  simple 
twitching  of  the  eyelids  or  perhaps  some  mumbling.     Some  patients 
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are  noticed  lo  perform  certaiQ  coordiiiifcted  tnoienieiite;  they  hegim 
to  walk  or  to  run  (aura  ciirsatiTii},  otbeiiB  eaDecnte  a  grmlorj  OKirci- 
ment  at  the  eod  of  which  they  fall  and  lose  cotiscioiisiiesfi.  The  ept- 
leptic  attack  i»  ako  sometimes  preceded  bv  yawning,  to  whieh  may 
be  added  stretching  of  the  arm8,  called  i)andiciilatifHi.  Or  eke  the 
ooaet  of  the  attack  is  indicated  by  fineesdogf  hiocoughy  or  a  aij^a- 
modic  cough. 

The  Bcnmnj  aura  cotLsistn  of  a  t^ensatiun  of  hot  ur  a  »ld  Tapor  which 
nteodii  from  a  jxjint  on  the  extremities  or  the  tnuik.  In  other  in* 
steooeii  it  is  a  numbness,  formication,  or  some  sort  of  a  pain*  Scifli»» 
tirne^  there  in  experienced  a  sensation  as  of  a  bidl  rising  into  tlia 
throaty  which  it  may  be  difficol  tto  distinguish  from  globus  hyateridia* 

The  aensot-Uil  auras  may  a£feet  all  of  the  organs  of  special  Mnae, 
especially  sight,  hearing,  and  smell.  Thus  there  may  be  a  reluial 
hypera^thesia  which  renders  daylight  unbearable,  or  else  a  dimnem 
of  %isioD  which  may  amuont  to  abscjlute  blindness.  Certain  patients 
have  visions  of  plain  colors  among  which  red  is  most  freiinently  men- 
tioned, in  others  the  colors  or  sti'ange  objects  are  such  that  no  exact 
description  can  be  given.  More  perfect  visual  hallucinations  are  also 
ol>served^  such  as  sadden  ax>paritions  of  known  or  imaginary  |»erHocia, 
Megalo[mia  and  microi^sia  should  also  be  included  in  this  group. 

Auditory  auras  are  equally  fretiuent.  They  consist  of  a  sudilen 
retluction  in  the  acuteness  of  hearing  or  perhaps  the  op^x^site  i^ondi- 
tion,  a  hyi>eracuity  which  may  be  so  great  as  to  render  the  pert^eption 
of  the  least  noise  painful.  Sometimes  the  patient  hears  humming 
sounds,  whistling,  strange  noises,  or  i>erhai>8  insulting  words,  voices 
that  call  him,  and  he  falls  at  once. 

When  the  att;ick  is  preceded  by  an  olfactory  aura  the  sensations 
descril>ed  are  nearly  always  disagreeable  (rotten  eggs,  carrion,  etc.) ; 
more  rarely  the  (xlors  are  pleasant. 

The  gustat4:>ry  auriis,  finally,  which  are  infrequent,  consist  most 
often  of  an  unpleasantly  bitter,  metallic,  or  nauseating  taste. 

The  visi*^ra,  too«  are  sometimes  the  seat  of  varied  sePBatiooB 
which  immediately  precede  the  attac*k;  thus  the  onset  may  bemarkfxl 
by  vif>Ient  jialpitation  of  the  IieaH  or  l)y  a  more  or  less  intense  pre- 
cordial pain.  In  certain  cases  it  is  a  painful  oppression  or  perbai« 
a  laryngeal  8[ia8ro  with  a  sense  of  constriction  of  the  throat.  The 
aura  may  also  sjiring  from  the  alxlomen  and  be  charac»teri?5ed  by  a 
sense  of  weight  or  iiaiuful  dragging  at  the  stomach,  together  ^  ith 
regurgitations,  nausea,  and  even  vomiting.  Sometimes  it  consiHtB  of 
violent  colic,  rectfil  nr  vesical  tenesmus,  or  an  urgent  desire  to  dele^ 
cate. 

finally,  we  observe  pHyckiad  auras  which  may  assume  all  XH>6Bi- 
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ble  forms-  Sometimes  tlie  aura  cunsiata  of  great  excitement:  nue 
patieut  Biiddeol  V  Lecumei*  quimrelsome  or  furiouH,  auotlier  is  seized 
with  an  irresiHtible  impulse,  be  ruiiH  awtiy  and  commit**  odd  or  iiii- 
proi>er  uctH  wUicli  termiuate  iu  the  attack.  Sometimes  it  is  a  state 
of  depression  and  melancholy  with  eofeeblement  of  intellect,  loss  of 
memory^  etc.  Or  again  an  involiintiiry  terror  seizt>8  the  ])atient,  a 
sensation  of  diuiger  or  of  im  mine  at  death,  or  the  fear  that  he  may 
kill  himself  without  any  suicidal  impulse;  or  iierhajiH  he  experiences 
au  nuexi>ect4Hl  change  in  hin  natural  afl'ections.  Mention  may  also 
l^e  made  of  the  dreamy  state  with  remiuisceuceH  (Jackwnu)»  eie.  Noc- 
turnal att^ieks  are  often  precethnl  by  dreams. 

All  these  premonitory  phenomena  are  far  from  prestniting  them- 
selves in  an  isolated  form  in  each  patient,  Freiiucntly  tbe\  are  vari- 
ously' combined;  thus  it  is  not  rare  to  see  a  sensory  aura  aceom- 
jianied  by  muscular  disturbances  in  the  extremity  affected  by  it,  just 
iis  a  visual  aura  may  be  associated  w  ith  iirickling  of  the  conjunctiva, 
or  an  auditory  aura  with  a  sense  of  contrac!tion  of  the  facial  muscles. 
It  is  safe  to  say,  how^ever,  that  an  aura  is  almost  uniformly  the  same 
in  each  patient  and  that  it  frequently  constitutes  a  significant  indica- 
tion t4i  the  sufferer  and  those  about  him.  Pretty  often,  too,  the 
epileptic  aura  remains  for  a  long  time  in  an  isolated  condition  before 
it  m  acx'ompanied  by  coumlsive  disturbances. 

During  the  phenomena  of  tlte  aura  we  can  demonstrate  in  the 
jMitients  a  slight  elevation  of  the  general  temperature  w^hich  increases 
to  the  onset  of  the  convulsive  attack.  Even  a  local  hyperthermia  has 
been  noted  in  the  limbs  which  are  the  seat  of  the  aura.  In  like  man- 
ner it  is  iMDssible  to  prove  the  existence  of  an  increased  arterial  j>res- 
siire  by  means  of  the  s]>hygmoraeter. 

Thorion^  claims  that  the  e]>ilpptic  crisis  is  jireceded  by  a  gi'eatly 
increased  elimination  of  the  urinary  elements,  a  veritable  discharge; 
this  chemical  aura,  he  thinks,  might  even  enable  one  to  predict  the 
return  of  the  attairk. 

SympicmB  of  the  Attavk, 

Classical  authors  describe  under  the  name  of  gintid  mal  the  con- 
vulsive attacks  of  eiulejisy  and  reserve  the  name  of  petit  inal  for  the 
vertigo  and  mental  hebetude,  I  think  it  incumlient  upon  me  to  warn 
thd  reader  at  the  beginning  of  this  study  against  tlie  tof3  schematic 
character  of  the  usual  descriptions.  Wlnle  these  permit  of  a  classifi- 
cation, w^hich  it  is  convenient  to  present  and  easy  to  remember,  of  the 
iliflfereni  symptoms,  it  must  be  with  the  resenation  that  they  cannot 
l»e  applietl  to  any  one  casp  in  [uuticular.  In  a  word,  there  are  almost 
m  many  forms  of  attack  iis  there  are  epileptics. 
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The  rnqfor  aHack  may  be  divided  into  three  stages:  Ibe  tonic 
sta^  or  that  of  tetanic  couTukions;  the  clonic  stage  or  that  of  irreg- 
alar  con^mkions ;  and  the  stage  of  stertor. 

^liether  or  not  the  attack  in  preceded  by  precuisory  phenomeita 
or  an  snra^  it  is  generally  of  sudden  onset*  The  patient  grows  pale, 
emita  a  cry ,  and  falls  unconscions.  All  the  muscles  of  the  body  are 
to  a  state  of  tetanic  rigidity.  Tlie  eyes  move  upwards  and  the  lida 
clone  convulsively ;  the  pupils  are  widely  dilated  and  insensible  to 
light.  The  contracted  neck  louscles  force  the  head  backwarda  or 
Hideways;  the  features  are  drawn,  the  jaws  aiv  set,  and  the  tongve 
is  often  severely  bitten ;  the  limbs,  extended  and  rigid,  are  agitateil 
by  extremely  rapid  small  muscular  rontractions,  a  veritable  vibration, 
of  which  we  can  conviuce  oumelves  by  the  appIi*-ation  of  the  hand. 
At  the  same  time  the  movemeut  of  the  thonix  is  arrested  in  a  pro- 
longed ex[>iratinu,  and  the  face  which  at  the  moment  of  the  fall  was 
jiale  l>ecnrae«  conge?*ted,  retl  or  purple.  Tlie  circulation  is  so  greatly 
impeded  that  the  vessels  often  rupture  and  one  may  notic?e  as  a  con* 
sequence  the  occurrence  of  ecchyiuoses  of  the  lids,  for  example, 
hemorrhages  from  the  nose,  ears,  brfmchi,  or  even  into  the  cerebrum. 
The  abdominal  muscles  are  likewise  made  tense  during  the  tonic 
stage,  and  often  urine  and  fflcces  are  expelled. 

The  entire  stage  lasts  but  a  few  seconds.  The  general  tension  of 
the  muscles  then  diminishes  gradually  and  the  stage  of  clonic  con- 
vulsions commences.  During  the  tonic  stage  the  pulse  is  strong  and 
frecpient,  the  arterial  tension  is  greatly  increased.  In  some  cases  it 
haa  been  possible  to  examine  the  fundus  of  the  eye  and  to  demon* 
strate  a  narrowing  of  the  retinal  arteries  which  soon  gives  way  it)  an 
intense  venous  congestion. 

After  the  lapse  of  some  seconds  the  whole  Ixxiy  becomes  agitated* 
The  head  is  violently  draim  back  or  i>erhaps  executes  rapid  rotary 
movementH;  the  eyplids  twiti'h,  the  eyes  roll  in  their  sockets,  though 
remaining  crmAiiIsivply  turned  up  so  that  nearly  the  entire  cornea  is 
hidden  by  the  upf>er  lid  The  muscles  of  the  face  are  in  incessant 
motion,  giving  to  thp  features  a  grimacing  expression  which  is  hideous 
to  the  onlooker;  the  jaws  open  and  close,  the  teeth  grind,  the  tongue 
projecting  l:)eyond  the  mouth  is  bitten  and  raw.  At  the  same  time 
the  respiratory  movements  are  hurried  and  jerky;  a  bloody  foam  es* 
capes  from  the  month,  and  a  raucous  discharge  flows  from  the  nose. 
Tlie  respiration  is  rattling;  sometimes  the  patient  actually  roars. 
The  limbs,  shaking  violently,  are  agitited  by  the  most  various  con- 
tortions. As  a  rale,  the  thumb  is  forcibly  flexed  into  the  palm  of  the 
hand,  cn%ered  by  the  other  fingers;  hut  this  attitude  is  not  absolutf^l.v 
constant,  any  more  than  it  is  peculiar  to  epileptic  con^nilsions,  as 
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has  been  claimed.  Nearly  always  the  convulsions  predominate  ou 
one  side  of  the  body. 

During  the  clonic  stage  the  arterial  tenwiou  remaiuH  elevated,  the 
puke  is  frequent,  the  heart  bents  are  tuiiiuUuouH  and  even  m<^re 
accelerated  than  in  the  preceding  stage.  Tlie  urme  may  escape  at 
thiw  moment,  simply  owing  to  the  relaxutiuu  uf  the  sphiuctern;  the 
conti-actions  of  the  intestines  and  of  the  alxlnminal  niiiscleH  causn 
liorliorygmi.  During  the  entire  attack  the  loss  of  consciousuesa  in 
generally  absolute  and  the  patient  is  insensible  to  jJl  irribitions. 
'Xevertheless,  this  loss  of  cousciousness,  which  until  recently  has 
l)een  lookeil  u|Km  as  an  essential  characteristic,  may  l>e  lacking  even 
in  convulsive  attacks  which  are  regular  in  every  ntlier  re8ix»ct. 

After  several  minutes  the  convulsions  become  less  extensive  and 
less  frefpient,  and  little  by  little  they  cease.  Respiration  becomes 
regular,  deep,  and  associated  witli  sonnrous  rhouchi ;  this  is  the  com- 
'  mencing  stage  of  stertor.  The  patient  then  is  in  a  stjite  of  profound 
relaxation:  the  limbs  ai-e  liaccid  and  inert,  the  tendon  i-etlexes  are 
often  nbolisheil;  the  insensibility  is  as  complete  as  during  the  onset. 
Gradually  the  face,  which  wim  red  or  purple,  grows  pale  and  assumes 
a  li\id»  cadaveric  hue.  Respiration  is  noisy;  the  mouth »  filled  with 
thick  saliva,  exhales  a  repulsive  odor.  A  transodation,  often  fetid, 
appears  ou  the  body  and  face. 

The  stage  of  stertor  lasts  from  ten  minutes  to  a  half-hour;  rarely 
it  is  prohmgpd  to  an  hour  or  two.  Then  the  patient  oi»ens  his  eyes, 
casts  a  (bill  look  about  him,  lifts  his  head,  and  rise^^,  having  as  a  rule 
no  recollection  of  what  has  passed*  For  the  rest  of  the  day  he  re- 
mains in  a  state  of  somnolence  and  general  lassitude »  which  is  some- 
Himes  accompanied  by  a  feeling  of  soreness  in  the  liml>s. 

Such  is  the  classicad  and  complete  attack  of  epileiisy ;  but  it  does 
not  always  present  itself  in  this  immutable  form.  The  succession  of 
tonic  and  clonic  stages  is  not  of  invariable  occurrence,  as  has  Ijeen 
stated  alxjve.  Either  one  may  l)e  absent,  or  perlni|)S  the  clonic  stage 
may  appear  first.  Hometimes  the  athick  consists  of  a  simide  rigidity 
without  ai>parent  movements,  or  is  perhaps  associated  soleh  with 
some  tremors.  The  convulsions  may  fail  to  occur  in  one  or  another 
portion  of  the  boily,  in  one  extremity,  in  the  face,  in  both  lower  ex- 
tremities, etc. 

When  the  attack  occurs  at  night,  it  may  pass  mipeixseiveil  unless 
tlie  patient  is  awakeneil  by  the  pnxlromal  phenomena;  the  stertor 
•tlien  merges  into  the  normal  sleej)  without  interruption.  E[uleptics 
have  been  observed  who,  Imving  only  nocturnal  attacks,  were  uncon- 
scious of  their  dise^ise  for  years.  Often,  however,  tlie  patient  is  made 
nware  of  it  by  the  evacuation  of  urine,  by  the  bitten  tongue  discovered 
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on  awakiug,  by  au  uiia^^cmiutable  laftaitude,  or  by  the  presence  of  sub- 
L^utaneous  ecchymoses. 

The  major  convnilmve  attack  with  loss  of  confsciousiiess  preeentii 
this  conatjint  characteriHtic,  that  it  leaves  no  trace  in  the  memory  of 
the  patient.  This  amneaia,  however,  may  show  considerable  varia- 
tionn  as  to  its  duration.  Many  patients  reraeml^er  the  remote  prodn»- 
mal  })henomena  and  even  the  sensatiouH  of  the  aura.  Some  retain 
the  memory  of  the  first  couviilfiive  movements  and  there  are  thos#» 
who  hear  their  ery.  Karely  consf^iousness  is  com]»Ietely  retaiuoth 
Hometimes,  on  the  other  hand,  a  retroactive  amneHia  exists,  wliii^h 
comprises  the  factw  whic-h  have  preceded  the  attack  for  a  longer  or 
shorter  time. 

After  the  attack  mentrd  retentive  power  is  abolished  or  dimin- 
ished, in  like  manner  as  the  receptivity  during  u  variable  time  after 
apparent  awakening:  the  patient  jwrcoiveH  and  rotaiiLS  rcn^ent  impreii- 
siunn  badly. 

Tlie  epileptic  attack  does  not  always  occur  in  the  same  manner. 
In  *>nB  and  the  same  (latient  it  may  vary  infinitely  in  its  aHi»ect,  its 
intensity,  and  its  dnrati<»n.  Moreover,  alon^  with  the  elassicjd  de- 
scription of  tlie  major  attju?k  att>ennated  tyi>es  have  been  dwelt  ui>on, 
which  have  l3een  designated  by  the  nam^s  of  vacuity,  vertigo,  incom- 
plete atbicks,  etc. 

The  vacnity  is  limited  to  a  loss  of  consciousness,  with  teraiwirary 
pallor  of  the  face.  The  patient  does  not  fall  or  utter  a  cry ,  but  he 
remains  niotiouleHs,  iuterrn|>Hng  the  act  in  which  he  is  engage<l  or 
the  conversation  ho  is  holding.  He  cimtinues  for  a  moment  in  that 
c<mdition,  with  fixed  look  and  without  any  comulsive  movement. 
Somptinies  he  mutters  automatically  a  few  incomjirehensible  words 
(muttering  epilepsy),  .\fter  a  few  seconils  he  regains  control  of  his 
senses,  often  without  knowing  what  has  hat>pened  to  him.  The 
vacuity  generally  leaves  behind  some  dnluess  of  the  intellect,  a  state 
of  more  or  less  marked  obtuseness. 

In  vertigo  the  patierjt  falls  as  a  rule  and  suffers  a  temporary  lo«g 
of  consciousness ;  but  the  convulsions  are  very  slight  and  ma>  pass 
uni)erceived.     The  stage  of  stertor  is  much  shorter  if  it  exists  at  all. 

By  the  terra  inrornplcfe  fttiack'H^  which  must  not  lie  tx>nfounded 
with  attiu^ks  of  palatial  epilepsy,  paroxysms  are  designated  in  which 
one  or  more  of  the  mcmt  important  X)henomena  are  absent,  such  as 
the  initial  cry,  biting  of  the  tongue,  and  involuntary  nncturition,  or 
in  which  the  con\iilsive  |>henomena  an*  liiniUMl  to  certain  gronpa  of 
muBcle^.  For  instance,  the  convulsions  nniy  be  limited  Uy  a  fem^ 
rotary  movements  of  the  head*  wime  grimaces  of  the  face,  or  perhaps 
a  few  twitchings  of  Uie  upper  extreiuities.     In  i»ther  C4ist\H  there  ma^ 
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be  only  some  sensorial  phenomena,  such  as  auditory  and  gustatory 
sensations,  peculiar  visceral  sensations  of  strangulation,  thoracic  or 
abdominal  constriction,  or  else  some  secretory  disturbances  like  sud- 
den salivation,  etc.  The  patient  may  not  fall,  tlie  loss  of  conBcious- 
nesB  may  be  very  short  or  absent*  The  stage  of  stertor  and  subse- 
cjuent  hebetnde  are  much  less  marked. 

Herpin  maintains  that  the  e^Listence  of  incomplete  attacks  before 
the  appearance  of  the  convnlflive  crii^es  is  almost  the  rule,  and  he  has 
endeavored  furthermore  to  prove  that  the  incomplete  attacks  repro- 
duce in  general  the  premonitory  disturbances,  the  prodromes  or  aura ; 
aud  finally  that  when  the  major  attacks  are  recovered  from  they  be- 
come progressively  attenuated  and  transformed  into  incomplete  at- 
tacks. 

Sometimes  the  attack  takes  the  form  of  shocks  or  tremoi-s,  winch 
have  l>een  justly  considered  na  aborted  manifestations  of  the  disease. 
In  this  class  l>elongs  the  sahitat^jry  spasm  (s[jasmus  nutans)  which  is 
observed  mainly  in  children.  The  convulsion  consists  in  a  saluta- 
tion, a  fon^'ard  incbnation  of  the  head  with  slight  bending  of  the 
trunk,  which  is  repeated  twenty,  thirty,  or  one  hundred  times  a  min- 
ute. There  are  attacks  which  are  constituted  solel;^'  by  this  saluta- 
tion, and  which  may  recur  several  times  hourlj^'.  In  some  pereons 
this  is  associated  with  a  brief  pallor  of  the  face,  a  fixed  look,  and 
dilatation  of  the  pupil ;  in  others  there  is  even  loss  of  consciousness 
which  lasts  as  long  as  the  attack*  The  convidsions  may  present  some 
variations ;  thus  the  head  alone  may  ttike  part  in  the  movement,  or 
else  the  shouklers  are  lifted  aimultaneoiisly  and  the  arms  are  agitated 
by  muscular  spasms*  In  other  iastiuices  the  nixlding,  instead  of 
being  in  an  anten>-i>o8terior  direction^  is  executed  t  obliquely  in  conse- 
•  luence  of  an  isolated  ctjntraction  of  one  stemomastoid. 

Children  soflFeriug  frrim  this  aflFection  may  recover,  but  sometimes 
they  present  later  on  major  attacks  of  ordinary  epilepsy. 

It  may  happen  that  the  convulsive  manifestation  is  limited  to 
muscular  contractions  affecting  either  a  limb  or  the  facial  muscles, 
thus  assuming  the  appearance  of  a  true  tic,  or  perhaps  the  spasms 
may  Ije  general.  These  convulsive  movements,  which  occur  in  general 
in  confirmed  epileptics,  in  the  intervals  between  att»K'k»,  often  api)ear 
after  longer  intermissions  in  serial  crises  which  may  last  several  hours 
or  even  <lays.  They  result  srK>ntaueoiisly,  or  are  produced  by  an  ac- 
cidental cause.  When  they  are  repeated  for  a  long  time,  they  may 
lie  followed  by  symptoms  of  wmkness  and  of  intellectual  impairment, 
like  ordinary  attacks.  They  may  constitute  a  veritable  status  epilep- 
ticuH  lasting  severid  da  vs. 

In  certain  cases  the  convulsive  [diase  of  the  major  attack  is  en- 
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tirely  absent,  and  there  in  nothing  but  an  ictus  apoplectiformiH«  loU 
lowed  by  stertor.  TrouBBeau  hiya  particular  stress  upon  this  form, 
which  it  is  sometimeB  difficult  to  recognize  as  a  manifestation  of  the 
iliseuae,  esj^ecially  w^hen  it  oc^curs  in  a  peraon  not  known  to  be  epi* 
leptic  or  to  have  sufl'ered  from  tlie  ordinary  major  attacks. 

We  must  recall  the  resemblance  to  apoplexy  of  the  paralytic 
attacks,  which  often  assume  the  i>araijlegic  form :  the  patient  sinks 
down  without  losiug  con scioiin news  and  rises  at  once* 

Still  more  abnormal  manifestation**  of  epilepsy  have  been  de- 
scribed, such  as  sleeping  crises  preceded  or  not  by  an  iiiij>erative  and 
sudden  desire  to  sleep.  A  more  or  less  pronounced  st-ertcjrous  stat** 
constitutes  the  whole  attju-k*  Attat^ks  of  narcoleptic  sleep  have  been 
obeerved  by  Weiss,  Westphal,  Fischer,  and  others;  like  other  epi- 
leptic manifestations  this  sleep  may  yield  under  the  influence  of  the 
bromides.  Kesteven  has  cited  an  instance  and  I  have  seen  another.* 
In  some  patients  the  major  convulsive  crises  are  replaced  l)y  fits  of 
trembling,  which  may  htst  several  hours.* 

Another  form  of  epilepsy,  known  from  antiquity,  is  described 
under  the  name  of  procursive  epilepsy,  because  the  patient  begins  to 
march  or  run  like  an  automaton*  Sometimes  precede<l  by  an  aura 
and  accompanied  by  a  cry,  the  course  is  in  general  an  unconscious 
one.  It  may  constitute  the  whole  of  the  attack  or  may  precede  it; 
the  patient,  hairing  nished  forward,  stops  suddenly  and  falls.  In 
other  cases  it  forma  only  a  concomitant  feature  of  the  convulsive 
attack;  the  patient  rises  and  starts  to  run  before  he  regains  con- 
sciousness. This  form  of  the  disease  belongs  chiefly  to  infantile 
epilepsy.  While  it  is  often  isolated  at  first,  it  alternates  later  in  the 
adult  with  convulsive  seizures,  or  gives  place  to  them. 

The  flight  of  ej>ileptics  may  be  considered  as  a  variety  of  this 
form :  the  patient  hastily  leaves  his  domicile  and  commits  acts 
which  are  often  strange  and  incoherent,  but  sometimes  also  cooidi- 
nated  and  complex,  such  as  buying  a  railroad  ticket,  embarking,  etc. 
The  amnesia  of  all  the  acts  performed  may  be  complete.  I  shall  con- 
sider later  at  greater  length  these  acts  of  ambulatory  automatiami  in 
connection  with  the  mental  disturbances  of  epileptics* 


Duration  op  the  Atfack. 

The  epUeptic  fit  lasts  barely  more  than  two  or  three  minutes. 
IjaA^gue  went  so  far  as  to  claim  that  its  duration  never  exceeds  a 
minute,  an  opinion  which  is  not  tenable.  We  may  obsen^e  attaelts 
which  last  even  five,  eight,  or  ten  minutes;  still  the  brief  duration  of 
the  convulsive  seizure  is  an  important  element  of  differential  diag- 
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tkOBis  from  hysterical  atiiicks  (or  instauc^e.  The  rehitive  doratioa  of 
the  stages  which  compose  the  attack  is  likewine  vanable;  it  may  be 
said,  however,  that  the  tonic  stage  is  generally  the  shortest.  Some- 
times, it  is  true,  the  stage  of  stertor  is  the  shoiiest ;  but  as  the  stertor 
often  paases  without  transitiou  into  the  sleej)  which  follows  the  attiick, 
the  duration  of  this  stage  is  not  always  easily  estimated. 


Frequency  op  the  Attacks. 

The  frequency  of  the  fits  is  extremely  variable.  There  are  pa- 
tients who  have  but  a  single  attack  in  their  lives.  Others  are  free 
for  several  years  after  ha\Tug  had  numeious  tits.  It  is  not  rare  to 
see  patients  who  have  one  or  two  attacks  in  tlie  year,  or  the  tits  may 
recur  once  a  month.  In  women  the  coincidence  of  tlie  attacks  with 
the  menstrual  periods  has  lieen  known  for  a  long  time.  In  thf^ 
gravest  forms  ot  the  disease  the  attiicks  occur  weekly^  or  several 
times  each  week.  Eiiileptica  who  have  one  or  more  attiwks  every 
day  are  patients  requiring  continual  suneillance;  their  intelligence 
is  usually  more  or  less  impaii-ed. 

Trousseau  hiis  emphasized  the  fact  that  epileptic  fits  often  occur 
at  night,  especially  in  the  l>eginmug,  so  that  they  may  for  a  long 
time  pass  unperceived,  in  fact,  the  statistics  give  a  large  nundier  of 
nocturnal  attacks.  Some  have  thought  to  see  therein  tlie  influence  of 
the  horiziDntal  jiosition;  still  an  almost  vei-tical  position  during  sleep 
has  not  exerted  any  preventive  i>ower.  It  is  more  likely  that  dreams 
antl  nightmares  have  some  influence  upon  the  nocturnal  return  of  the 
fits,  and  sometimes  it  has  been  fiossible  to  prevent  them  by  keeping 
the  patients  awake.  There  are  ]mtients  who  have  their  attacks  solely 
at  night,  others  have  them  more  fref|uently  during  the  day, 

Nearly  all  epileptics  who  have  major  attacks  present  at  one  time 
or  another  incomplete  seizures  in  the  shai>e  of  vertigo  or  simple 
vacuity.  In  some  the  disease  is  even  limited  to  such  abortive  mani- 
festations ;  these  are  said  to  suffer  from  fietii  mat 

The  great  majox-ity  of  patients  j^resent  occasionidly  recrudescences 
in  the  nniid>er  of  attm^ks,  either  without  appreciable  cause  or  under 
the  influence  of  some  causative  fa(*tor.  Tlie  menstrual  ]ieri(Hl  has 
been  mentioned  above;  excesses,  fatigue  of  any  kind,  and  moral 
emotions  may  act  in  the  same  way. 

At  all  times  the  influence  of  intercurrent  disea.«ies  on  the  cotirse  c»f 
epilepsy  has  been  pointed  out.  A  ceitain  numl)er  of  felirile  afl'ectious 
result  in  a  temporary  suspension  of  the  fits ;  among  these  ai*e  typhoid 
fever»  small-pox,  erysif>elas,  measles^  and  prolonged  suppuration, 
Hometimes  the  inqirovemt*nt  [K^rsists  even  after  the  cure  of  tlie  inter- 
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current  diseaae.  In  aome  foi-ttmate  cases  a  complete  cessaiioii  of  the 
attacks  has  been  observed.  But  it  would  be  erroneous  to  believe  th^t 
certain  infections  could  be  utilized  for  the  cure  of  epilepsy' ;  in  many 
caaea  they  aggravate  it. 

The  attacks  mav  succeed  each  other  in  series,  with  more  or  leas 
long  iiiterv-als  of  respite ;  thus  we  may  see  patients  who  have  twenty 
or  thirty  Hin  in  succession  in  a  single  day.  The  number  may  be 
still  higher.  The  serial  attacks  are  associated  with  an  elevation  of 
temperature  which  is  much  greater  than  in  isolated  paroxysms  and 
they  are  followed  by  a  much  more  profound  depression.  But  one 
important  distioction  is  bj  \m  observed,  namely,  whether  the  patient 
regains  coBsciousuess  between  tlie  attacks,  or  whether  a  fresh  attack 
comes  on  before  the  preceding  one  has  terminated.  In  the  latter  case 
the  attacks  are  eubintrant,  or  imbricated,  to  u^e  Trou8se>au's  expres- 
siou.  To  this  latter  form  the  term  status  epilepticus  has  been  ap- 
plieil,  and  it  constitutes  a  veritable  acute  phase  of  epilepsy. 

The  status  epilepticus,  which  w^aa  known  to  the  older  writers, 
has  been  particularly  closely  studied  in  recent  years  (Browne, 
Bourne ville,  and  others).  It  may  set  in  suddenly;  sometimes  it  is 
jjrecpded  by  several  ordinary  convulsive  crises.  It  is  chai*acterized 
by  an  almost  ineesHfint  repetition  of  the  spasmodic  convulsions.  Some- 
times a  short  interval  separates  the  paroxysms,  which  are  complete 
in  their  ordinary  phases,  and  the  attacks  can  be  counted.  Their  num- 
Ijer  has  been  known  to  rise  to  one  himdred  and  more  in  the  twenty- 
four  hours »  But  the  characteristic  point  of  the  status  epilepticus  is 
that  the  jiatient  does  not  regain  consciousness  between  the  attacks. 
The  condition  is  always  very  serious:  the  temi>erature  rises  to  40^ 
or  41°  C.  (104"^  or  105.8^"  F.);  the  pulse  becomes  extremely  rapid, 
respiration  is  also  accelerated,  and  death  may  ensue  in  the  midst  of 
the  convulsions.  As  a  rule^  however,  the  convulsions  Ixicome  less 
intense  after  some  time ;  the  patient  remains  in  a  condition  of  ster- 
tor»  w^ith  limbs  completely  relaxed »  and  is  insensible  to  irritations; 
the  pupils  continue  widely  dilated.  During  this  time  the  tempera- 
ture remains  high  or  perhaps  even  rises  still  more  and  death  fol- 
lows.    The  status  epilepticus  generally  lasts  two  or  throe  da  vs.     It 

The  prognosis  is  not  alisolutely  fatal  and  the  j^atieuts  may  recover.  ^^ 
The  tits  then  become  less  frequent  and  less  violent,  and  the  tempera- 
ture falls.  Consciousness  returns  little  by  little,  but  the  patient  is 
always  very  slow  to  rise.  This  is  because  the-  weakness  is  extreme ; 
the  stupor  takes  a  long  time  before  it  is  dissipated.  The  loss  of 
weighty  the  diminution  in  the  proportion  of  hiemoglobin  in  the  blood, 


is    known,    however,    to    have    been    prolonged    to   eight   or    nine 
days. 
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and  all  the  8ymi>toms  of  debility  whicli  regularly  follow  tlie  atturcks 
aud  which  will  be  discusHed  lateri  hnve  reached  the  highest  degree. 
The  mental  coodition  may  be  very  seriouflly  afiected. 

Oae  fact  to  be  noted  is  that  the  status  epilepticus  is  not  neces- 
sarily constituted  by  major  attacks,  but  may  result  from  a  succe^saion 
ui  incomplete  seizures,  vertigns,  and  fits  of  partial  ejiilepsy.  Under 
the  title i»f  the  subintraut  syncopal  state  io  a  nui'siug  infant,  Dauehez 
has  describt^d  disturbances  accompanied  by  (N^uvulsions  which  are 
manifestly  of  an  ev>ilt*ptic  nature.  *' 

Under  the  title  of  epile|4ic  ecjuivalenta  or  succedanea  have  been 
deeeribed  a  certain  number  of  sensory,  seusorial,  and  psychical 
symptoms  whose  connection  T^itli  epilepsy  is  demonstrated  by  their 
coexistence  in  the  same  |>ei*son  or  in  tlie  patient's  family,  by  their 
MMitially  paroxysmal  course,  and  by  the  weakness  which  they  leave 
beldnd*  Quite  a  number  of  them  may  lie  conHidered  iis  incomplete 
seizures,  limited,  for  examj>le,  U^  iiainful  or  convulsive  manifestations 
of  the  aura.  Some  of  them  present  a  symptomatic  character  which 
is  identical  with  that  of  certain  organic  affections,  and  may  lead  to 
ujistakes  unless  account  is  taken  of  the  conditions  under  which  they 
are  produced* 

Thus  among  the  visceral  e<iuivalent«  of  epOepey  figures  angina 
pectoris*  Sometimes  it  follows,  sometimes  it  precedes,  and  some- 
times it  coincides  with  epilepsy  in  the  same  patient.  Moreover,  the 
convulsive  seizure  may  set, in  with  a  violent  pain  starting  in  the  hand 
and  extending  t*:*  the  neck  and  the  precordial  region.  In  that  event, 
it  is  impossible  to  mistake  the  localizations  of  angina  pectoris.  The 
entire  attack  may  be  limitetl  to  this  painful  aura. 

The  attempt  has  l>een  made  to  connect  with  epilepsy  crises  of 
imlpitations  and  paroxysmal  tac^hycardia ;  but  to  render  this  inter- 
pretation jilHusible  it  would  be  necessary  at  leiist  that  the  patients 
presenting  these  abnormal  crises  should  have  some  disturbance 
which  l)elong8  more  manifestly  io  the  epilei>tic  series. 

The  same  is  true  of  certiiin  forms  of  asthma  which  unexpectedly 
affect  iiersous  in  gtMxl  he^dth  who  are  free  from  any  imlmomiry 
trouble.  The  coexistence  of  asthma  with  psychicAl  disturbanoeii 
such  as  hallucinations,  terrors,  and  fear  of  death  is^  besides,  a  well- 
known  fact  at  the  present  time,  and  establishes  an  additional  anal- 
ogy between  this  neurosis  and  epileimy.  In  young  children  who  very 
rarely  suffer  from  asthma,  the  affc*otion  may  be  ol^erved  tr»  alter- 
nate with  more  or  less  generalizes!  convulsions. 

It  is  likewise  correct  to  incltide  spasm  of  the  glottis  among  the 
inoomplete  seizures,  Valleix  and  Trousseau  have  already  described 
1     the  feluticm  of  tliis  malacly  to  infantile  m*lampHia.    The  symptomatii* 
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analogy  with  this  affection  is  very  groat,  a  fact  of  which  we  may  coU' 
vince  oturaelvea  by  the  description  given  by  RiUiet  and  Buiihez  nf 
spaam  of  the  glottis:  **The  infant  is  seized,  suddenly  and  without 
pfodiomal  symptoms,  with  an  attack  of  oonvnlsive  suffocation.  B»- 
piration  is  suspended,  the  face  is  darkened  and  injected,  the  bead  u 
drawn  backwards,  the  mouth  is  wide  open ;  the  child  is  reatle«  md 
carries  its  hands  to  its  neck  as  if  to  remove  the  olistacle  to  napim- 
tion;  then,  after  a  few  seconils  of  this  dyspnoea,  it  makes  ^x^ni 
short  in;spiratious— whistling,  sharp,  and  jerky— without  intefreniBg 
expirations,  soon  followed  by  a  faint  aud  w^ailing  inspiration,  or  mm^ 
times  by  a  conTukive,  noisy,  and  jerky  expimtion.  At  the  num* 
time  the  extremities  stiffen,  the  thumb  is  carried  into  the  fmim  o( 
the  hand,  the  fingers  being  alreilehed  or  flexed  on  the  metacarpiBi 
.  .  •  involuntary  evacuations  take  place.  Most  frequently  cou- 
sciousness  is  prederved,  sometimea  it  is  abolished."  In  oneoMeot 
spasm  of  the  glottis  observeil  in  an  adult,  Brodher  referred  to  llif 
loss  of  consciouanees  and  the  consecutive  drow*sine8s. 

False  croup  is  a  convulsive  manifestation  to  be  gnm(ied  witli 
asthma  aud  spasm  of  the  glottis  as  regards  its  relationshipiooph 
lei^sy. 

Among  the  visceral  equivalents  of  epilej^s^^  mention  should  U* 
made  of  gastric  disturbances,  enteralgias,  gastralgias,  vomiting,  ami 
nausea  occurring  suddenly  and  without  knoia^  cause  in  a  pemon  fxv*' 
from  disease  of  the  digestive  apparatus.  Trousseau  has  called  at- 
tention to  nocturnal  incontinence  of  urine  as  a  premouitory  sigii  o( 
epilepsy.  Often  it  is  merely  a  symptom  which  rereak  an  attack 
which  has  passed  unperceived. 

Epileptics  are  also  subject  to  various  painful  phenoxnaiui  wUcb 
may  be  considered  as  eciuivaleuts  of  the  jmroiysm.  Such  are  ila 
migraines.  Moreau  de  Tours  remarked  that  the  migratnai  of  epile]^»> 
tics  leave  Vvehind  a  profound  stupor.  They  often  develop  and  disap* 
l>ear  with  the  same  suddenness  as  the  epileptic  paroxysms.  Besides^ 
the  connection  between  them  has  been  atlmitted  by  some  anthon 
(Tissot,  Parrot,  Lieving) ;  and  in  some  patients  a  periodical  mi^ratot' 
has  been  oljserved  to  give  place  to  epileptic  seizures  which  recurred 
at  similar  intervals. 

All  the  above-named  sensorial  phenomena  may  take  place  witbooi 
consecutive  seizure.  Thus  on  questioning  the  patients  minutely  wa 
may  trace  in  the  inter\'als  of  the  attacks  certain  sensorial  perversioiii 
which  may  consist  of  visual  disturbances,  such  as  clouds  paasiiig  be- 
fore the  eye,  wliich  the  f>atients  call  dazzling,  or  else  various  hiBfl- 
cinations.  Some  patient  suddenly  sees  objects  t^ecome  inmMMttr^ 
ably  large,  another  hears  noises  or  voices  which  make  him  turn  hU 
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or  else  be  perceives  a  pectiliar  odur  or  a  tlisagreeablo  taBte, 
wtuch  disappears  in  the  same  way. 

Tlieae  are  the  sensorial  forms  of  eiJileiJsy  which  have  been  studied 
in  recent  years  e8[>ecially  by  EngliHh  and  American  authors  (Ham- 
mond, McLane  Hamilton  anil  Anderson) ;  there  is  no  doubt  that  all 
these  paroxysmal  phenomena  are  connected  with  the  cause,  whatever 
it  may  Ije,  of  th«3  centml  irritation  that  gives  rise  to  the  major  con- 
\Til»ive  attacks. 

Can  we  admit  the  existence  of  dystropliic  pHi*oxysmH?  Yfmn(< 
looks  tip-un  epilepsy  as  causing  rapid  ennu-iation  aud  temporary  alo- 
pecia; but  in  order  that  the  pnxrf  l>e  furnished  it  should  l>e  shown  at 
least  that  these  phenomena  are  oUserved  in  epileptics  and  ai»art  from 
the  i^Tiods  of  deliility  following  tlie  paroxysms  in  which  they  have 
a  8y>e<nnl  significance.  Still  I  have  observed  in  confirmed  epileptics 
variations  in  weight  which  api)eareil  to  have  no  connection  witli  the 
frequency  of  the  paroxysms," 

It  is  the  psyclocid  forms  of  epileptic  equivalents  which  are  much 
more  im]>ortant,  and  to  which  wo  shall  devote  mtire  attention.  In 
sjieaking  of  the  incomplete  or  aborted  manifestations  of  epilei>sy,  I 
have  descril)ed  the  mental  vacuity  which  is  in  reality  merely  a  mo- 
mentary suspension  of  the  psychical  functions  \dthout  ai»parent  con- 
vulsions. But  beside  this  form  of  vacuity  with  complet^^  inactivity 
there  is  a  dulneas  aeaociated  with  imiudses,  that  terrible  manifesta- 
tion of  epilepsy  which  makes  the  epilei>tic  sometimes  dangerf>us  to 
his  family  and  to  society'.  We  are  indebted  chiefly  to  Morel  for  the 
description  of  these  forms  of  masked  ejiilepsy. 

The  paroxysmal  mental  disturbuncos  which  will  l>e  discussed  may 
precede  or  follow  a  convulsive  attack  that  may  be  of  the  major  form 
or  an  incomplete  seizure,  or  j>erhaps  a  simple  vertigo;  but  to-day  it 
is  admitteil  without  question  that  they  may  occur  indejiendent  of  auy 
paroivms  of  this  kind,  Legrand  du  Saulle  to  the  contrary  notwith- 
standing. Tliey  tlien  constitute  a  veritable  psychical  ecjuivalent  of 
the  attack,  and  with  Mandsley  we  may  compare  them  to  a  mental 
comnalsion. 

These  mental  disturbances  may  manifest  themselves  in  the  form 
of  strange  and  violent  imindses  of  short  duration.  Some  patients 
suddenly  begin  to  utter  incoherent  wortls,  to  exhibit  rude  behavior, 
and  to  injure  persons  alx)ut  them.  Others  commit  acts  of  brutality, 
tstrike  people,  and  break  objects.  Fnder  the  influence  of  impulsion 
an  epileptic  is  caimble  of  wounding  or  killing  persona  who  approach 
him,  and  it  is  even  more  terriVile  that  his  strength  at  such  times  is 
prodigious  and  that  he  strikes  witl»  remarkable  precision.  Rome 
jiatients  commit  indecent  acts ;  among  the  insane  who  exhibit  their 
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genital  organs  in  |»ublic  Lasegue  has  Mhown  that  »  eon»iderahle 
nnml^er  are  epileptics.  After  a  few  moments  the  patient  recovers  odd 
scioiiHness  without  retaining  a  singk^  recoDectitm  of  what  has  oc-" 
cnrred,  and  he  lalk  into  a  .state  uf  profound  prostration  unless  a  fit 
terminates  the  scene. 

The  vacuity  associated  with  impukive  acts  is  not  always  of  so 
short  a  duration*  It  may  last  several  houi-s,  and  has  been  known  t*> 
bo  prolonged  ftir  several  days  or  a  whole  week  (Cluircot).  The  epi* 
leptic  theu  is  able  to  commit  crimes  necessitating  the  performance  of 
complicated  *U!ts  (theft,  iucemliarism,  etc,).  Hcnvever,  tlie  actn  thui* 
performed  are  sometimes  very  reasonable  in  appearance,  and  do  tmi 
attract  attention.  A  patient  may  leave  his  hituse,  walk  stniight 
ahead*  or  even  take  a  jouruey  without  anylxjdy  seeing  anything  ab- 
normal in  his  lie  ha  vi  or.  CoiToborative  of  this  is  the  ease  relabel 
by  Lasegue  and  Legranil  (lu  Saulle  of  a  |*atient  who  Uyok  passage  at 
HavTe  and  did  not  come  to  himself  until  he  was  off  Bombay.  Il 
should  l:>e  added  that,  when  they  are  in  this  mental  state,  the  patient 
are  often  subject  to  various  and  st»metimes  terrifying  hallucinaticir 
which  may  play  an  important  part  in  determining  their  impulsive 
acts. 

WTiat  chanu'terizei*  the  impulsive  acts  of  epileptics  is  tlieir  su 
uess  and  their  apparent  indei)endence  of  external  circuun^tanoefi. 
peculiar  psychical  state  often  pi^ecodes  them:  a  restlessness,  lUi  iil>- 
normal  irritability,  sometimes  a  true  sensorial  or  other  aura.  An- 
other characteristic  is  their  rec^urrence  in  the  same  form  in  the  sjiine 
I>ersnij;  for  instance,  one  patient  will  regularly  present  a  .seizure  of 
pyroiuania,  and  it  w^Il  be  noted  that  he  sets  the  fire  always  in  tlid 
same  manner.  In  the  case  of  acts  of  violence  the  torve  displayed  is 
always  out  of  {proportion  to  the  object  to  bo  attained.  If  it  ba 
murder,  the  nctira  will  l>e  covered  all  over  with  wounds  and  the  epi^ 
leptic  f refjuently  throws  himself  fiercely  upon  the  cadaver. 

Finally,  the  paroxysm  ceases  as  suddenly  as  it  l^egan  and  is  oftei 
followed  by  a  state  of  depression^  a  debility  similar  to  the  one  wbicii 
succeeds  the  convulsive  crises. 

As  a  rule,  the  epileptic  doe«  not  retain  a  single  recollection  of  thi 
acts  i)erformetl  during  the  impulsive  crisis,  and  it  is  admitt^I 
imoonsciousness  is  a  fundamental  characteristic  of  epileptic  deliriuni. 
The  question  is  a  rather  difficult  tme  for  solution,  for  it  will  be 
ily  conceded  that  it  is  not  sufficient  for  an  act  to  leave  no  trace  in 
memory  to  enalde  us  to  say  that  it  is  accomplished  without  partiei- 
[ration  of  consciousness.  Thus  when  we  see  an  epileptic,  under 
impulsive  influence,  perform  complicated  iici»  which  recpiire  the  < 
oration  of  his  cei*ebral  functions,  when  we  see  him  conduct  himself  in 
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harmony  with  the  couditioDH  and  the  circumHtancee  in  which  he  &iide 
himseiff  it  is  not  unreasonable  to  siipfwse  that  he  is  conscious  of  his 
acts  at  the  moment  of  their  jjerforaiance,  Li  reality  the  ei)ilei»tic 
fiodn  himself  in  the  same  x>8ychir^l  ecmditions  an  a  [>er8UD  acting 
under  the  impulse  of  some  passion*  The  amuesin  which  fotlown  these 
psychiciil  discharges  is  in  every  way  comfjarable  to  tliat  after  violent 
emotions  or  even  to  traumatic  sluxks  wliich  determine  a  nenous  ex- 
haustion with  ri'troatttive  anine«iia. 

It  hapjiens,  however,  sometimes  that  the  patient  is  fuU\  con- 
s«Mou8  of  the  acts  he  c-ommits  and  rememlierH  them.  The  impulse  tro 
their  commission  is  none  the  less  irresistible,  and  is  associated  with 
acute  mental  suffering,  Falret  has  described  these  forms  of  impul- 
sive delirium  under  the  name  of  intellectual  pet  if  maL 

In  other  cases  the  patient,  recovering  his  reason  suddenly  in  tlie 
course  of  his  delirium,  finds  himself  with  the  instrument  of  the  crime 
in  his  hand,  or  surrounded  by  such  incrioiinating  evidence  that  he 
cannot  for  an  instiint  dt>ul>t  that  he  is  the  author  of  the  act.  Under 
such  circumstances  the  patients  have  been  seen  to  be  humiliated  and 
to  seek  for  some  semblance  of  reason  for  their  act,  recognizing  that  it 
has  been  accomplished  in  full  consciousneas  of  the  CAUse  which  they 
connect  even  w  ith  a  fact  in  their  prenons  lives.  It  is  evident  how 
great  an  interest  attaches  to  the  discovery  of  the  tnith  from  a  medico- 
legal standpoint  in  a  similar  case. 

The  psychical  paroxysm  may  also  present  itself  in  the  form  of 
acute  mania,  whose  gravity  varies  from  simple  excitement  with  inco- 
herent Imiuai'ity,  hallucination,  and  insomnia  to  furious  mania  de- 
scribed by  Falret  under  the  name  of  inteUectual  grand  mah  These 
major  seizures  of  furious  mania  (acute  delirium  of  epileptice,  of 
CSossy)  may  break  out  suddenly  or  after  some  proilromes  rei*embliug 
those  preceding  petit  vtaL  Sometimes  they  manifest  themselves  after 
a  seizure  or  after  repeated  attacks  of  vertigo.  The  patients  become 
irritable  and  overwhelmed  by  furious  fits  of  passion  against  objects 
and  persons*  The  talk  incesaantly,  and  gi%'e  vent  to  the  grossest 
insults.  The  features  assume  an  expression  of  ferocity  mixed  with 
terror  or  suflFering ;  the  eyes  sparkle,  the  congeste<l  fa<^  is  covered 
with  sweat  under  the  influence  of  alarming  hallucinations;  the  pa- 
tients give  way  to  a  perhaps  unheard-of  violence  and  are  so  much  the 
more  terrible  since  they  are  insensible  to  the  seTereet  pain  and  since 
their  movements  are  often  remarkably  sure. 

The  seizure  rarely  laats  longer  than  some  hours  when  it  attains 
this  intensity ;  but  when  it  is  repeated  the  general  condition  quickly 
becomee  exceedingly  grave.  The  tongue  becomes  dry,  the  voice 
boarae  and  finally  inaudible.     The  t6mi>erature  rises;  it  has  been  ob- 
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brts  aevwal  dmjm^  wUek  is  nre.  The  patie^  IIkb  Mb 
» of  pftjioiiiid  deprttsiaii  mmiUr  to  tlial  followi^  thft  aoft- 
Oi epilepikm.  Deadi  bv  been eeeo  to occoTimder Mck 
Oft  the  other  bud,  if  tlifi  muttcal  attack  k  of  Aort 
the  letnin  of  raaaoa  is  laftber  wMbbn  mad  the  jietiertr  com- 
l^abifi  ool J  of  headaebe  or  m  geiienl  wpebnenn,  retaining  flMtelj  a 
tagne  reeoQection  of  what  has  oodured. 

EpQeptica  aometuneB  have  fita  of  depieasioii  daring  wbkb  Ibef 
are  indifferent  to  erorythingv  fiOnm^  ther  mamfeat  no  defirtsn; 
tbeae  aeiziireap  which  diaplaj  tbe  diaracteiiatiis  of  nenfa 
have  aeemed  to  me  to  deaerre  the  name  of  fila  of  apathjr* 

Beaidea  these  parosjamal  inlelleetiial  crises  we  ooeaaiaiial^  qIk 
senne  more  proloDg^ed  forms  of  insanitv  altematiiig  with  periods  in 
which  mental  sonndness  is  intermpled  bj  eptleptie  attacks^  which 
are  oomplelel j  hMrking  while  the  mind  is  affected.  Hasbun  baa  de- 
amfaed  inataitnpw  of  this  nature. 

Theae  varied  manifeetationaof  epilepsj  present  a  twofbU 
diametcriatiey  nftuelr*  tbej  eooatikitoy  fiist,  pheooaeDa  of 
ment  in  the  shape  of  a  TeritmUe  nerrooa  diaebazge,  and*  seeond,  Aef 
leave  behind  them  a  state  of  eihamtion  oorreeponding  to  tbe  intea- 
mty  of  this  diaeharge.  Theae  ayroploiBB  of  exhaoation  oocnpT  a 
prnmioent  place  among  the  seqnebe  of  flie  paroxjama,  msA  I  hafe 
mad^  a  stndr  of  a  nnmher  of  them.  I  am  conrineed  that  thajr  nefnr 
fail  lo  ocenr ;  and  when  the  excitement  persists  after  tbe  eowraliiba 
phenomena,  wben  tbe  arterial  tension  remains  high,  when  the  phrsi* 
cal  actirity  contiiiues  exalted  and  the  mnscnlar  power  exaggerated, 
it  is  safe  to  say  that  the  nervoos  discharge  is  still  incomplete  and  tlai 
the  depression  will  ensue  at  a  given  moment. 

The  nenrona  exhaustion  following  the  attacks  manifests  ttaetf  not 
alone  br  dsstmbaneea  of  motilitr,  sensibilitr.  and  inteU^enoa^  but 
ahio  hy  disorders  of  gen^ ml  nutrition.  It  mny  he  said  that  it  is  not 
a  particular  organ  or  function  which  is  altered,  but  that  the  enlin 
machine  is  worn  out 

The  weakening  of  the  muscular  power  succeeding  the  eonTobiiii 
attack  is  proportionate  to  the  gra^ty  of  the  paroxysm,  bat  it  may  ba, 
said  Uy  l>e  constant,  since  we  may  convince  ourselves  by  d^ 
metric  and  dynamogniphic  examinations  of  the  manual  pressure 
erased  after  the  nenous  discharge  and  in  the  normal  state;  the 
sore  ia  not  only  feeble»  but  it  is  slow-     Sometimes  it  is  foun<l  eq 
on  both  sides,  but  more  frequently  it  is  more  powerful  on  one  aide 
this  fact  corresftouds  with  the  usual  unilateral  predomioanee  of 
ooDfuJaiona.    Tbe  feebleneea  nmy  also  affect  tbe  low^ 
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the  gait  then  18  hesitating  or  the  erect  iK)8ture  may  even  be  im  pos- 
sible. 

SometimeB  the  muscular  weakness  manifests  itself  by  a  trembling 
of  the  limbs  which  ksts  a  certain  ijeriod  after  the  seizure.  Beflex 
excitability  of  the  cord  is  often  climinished;  the  tendon  reflexes  then 
are  feeble  or  even  abolished  immediately  after  the  attack.  Without 
speaking  of  the  general  relaxation  which  follows  on  the  major  attacks, 
we  sometimes  observe  tlie  oet*urrence  of  time  paralyses  of  the  extrem- 
ities which  may  take  the  hemiplegie.  parjiidegic,  or  other  fonn.  The 
paralysis  is  apt  to  affect  by  preference  the  muscles  in  which  tlie 
spajsm  firedominated.  It  may  l)e  abided,  however,  that  theae  jmra- 
lytio  disturbances  are  generally  very  evanescent  and  that  they  ai^e  un- 
doubtedly less  frequent  in  ordinary  epilepsy  than  after  attacks  of 
l*artial  ejnlepsy.  In  some  cases  the  paralysis  is  greatly  limited, 
affecting  i^>erhai)s  the  muscles  of  one-half  of  the  face  or  of  the  tongue, 
or  else  it  causes  a  temporary  strabismus,  I  shall  describe  in  passing 
the  conjugate  deviatif*n  of  the  eyes  and  of  the  face  mentione4  by 
Beevor  as  a  se<iuel  of  epileptic  attacks.  It  generally  occurs  on  the 
side  opixieite  to  that  on  which  the  eon\nilsions  predominated. 

Nystagmus  following  attacks^  which  I  have  l>een  able  to  obsen'e 
more  rarely,  is  a  phenomenon  related  to  the  paralytic  trembling  of 
the  nmselee  described  above.  The  nystagmus  is  sometimes  asso- 
ciated mth  a  temporary  strabismus.  Lateral  nystagmus  becomes 
exaggerated  when  the  eye  is  moveil  to  its  extieme  are  of  excur- 
aioiL 

After  intense  nervous  discharges  it  is  often  possible  to  i>roduce, 
by  ijercuasion  of  the  pectoralk  major  or  pinching  of  the  bicejjs,  the 
phenomenon  known  by  the  name  of  idiomuscnlar  contraction,  whose 
presence  again  shows  the  exhaustion  of  the  entire  motor  apparatus^ 
for  this  condition  seems  to  belong  to  adynamic  states. 

Transitory  disturbances  of  speech  may  ako  appear  as  an  imme- 
diate consequence  of  an  epileptic  fit.  Sometimes  it  is  merely  an  em- 
hmrassment,  a  hesitation  in  the  pronunciation  of  words,  accompanied 
by  trembling  of  the  tongue  and  lips  resembling  the  8i>eech  disturb- 
auces  in  general  paretics.  Sometimes  tlie  disorder  of  articulate  lan- 
guage is  complicated  with  disturbances  in  the  use  of  signs;  the  pa- 
tients are  unable  to  read.  Or  else  it  may  be  a  temixirary  verbal 
deafness — they  fail  to  understand  what  is  said  to  them  despite  the 
evident  attention  they  pay. 

The  poei-epileptic  exhaustion  manifests  itself  also  by  various  dis- 
orders of  sensibility.  Thus  the  complete  anesthesia  of  the  stupor 
may  not  disaffpear  at  the  same  time  from  the  entire  surface  of  the 
body,  and  hence  we  sometimes  observe  after  the  seizure  a  more  or 
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less  pionounced   aDsss^idfiia  affecting  one  extremity   or  perhaps  a 

larger  portion  of  the  body. 

In  the  8i>ecial-seDae  organs,  especially  vision  aud  audition,  symp- 
toms of  deficiency  are  likewise  to  be  observed.  The  most  varied  dis- 
turbances of  \isioii  have  lieeu  described,  mivh  itn  diiuinutiou  of  visual 
acuity,  amblyopia,  concentric  limitation  of  the  tield  of  vision,  defec- 
tive color  i^rception  (dyschromatcipsia),  abolition  of  some  or  all  oobr 
perception  (achromatojisia) , 

Post-epileptic  deafness  has  Weu  descrilied  ( Uussell,  Bennett, 
Cliarpentier) ;  impaired  heariug  is  very  common  after  the  seizure,  9a 
are  defective  taste  and  smelL  One  remarkable  fact,  which  is  to  be 
compared  with  similar  oKservatious  in  hysteria  or  with  the  eetjuel  of 
certain  cerebral  lesions,  is  the  x>^8ible  coexistence  of  senBorv  imd 
sensorial  anaeisiheHia  in  the  affected  cvrgans;  for  iusbince,  deafnesfi 
and  aneesthesia  of  the  auricle,  amblyopia  and  iusensihility  of  the  Hd. 
of  the  eyeball,  and  of  the  rim  of  the  orbit. 

On  measuring  the  time  of  reactitm,  which  can  reailily  be  done  l>; 
means  of  d'Ai'sonval's  chronometer,  it  is  seen  that  epileptics  react 
less  quickly  to  irritations  after  a  seizure  than  they  do  in  their  normal 
state.  The  prolongation  of  the  time  of  reaction  is  a  very  natural 
conserpience  of  the  weakened  sensibility  ami  motihty.  It  is  likewise 
a  phenomenon  of  stupor,  the  same  in  kind  as  the  weakening  of  thi^ 
memory  and  intelligence,  which  can  l>e  dfe^monstrated  in  patients  under 
similar  conditions. 

The  time  of  assfjciation  is  also  notably  augmented  during  the 
post-parox\'8mal  i>erifHb  and  I  have  shown  elsewhere  that  the  associa- 
tion is  frequently  disturbed." 

These  defects  in  psychical  activity  coincide  with  a  loss  of  mem- 
ory relating  to  circumstances  precetling  the  attack.  This  retroac- 
tive amnesia  may  include  events  occurring  several  hours  l>efore  the 
seizure. 

The  functions  of  nutrition,  too,  suffer  by  the  epileptic  paroxysm. 
Loss  of  weight  is  evident,  especially  after  serial  attacks.  The  eli- 
mination  of  phoBphoric  acid  and  nitrogen  in  the  urine  is  increased. 
Albumin  in  the  urine  is  rather  frefpient. 

Subsequent  to  t.lie  attat^k  ceiiaiu  drugs  are  eliminated  more  rap- 
idly by  the  kidneys.  The  perspiration  caused  by  pih3carpine  is 
diminished  and  its  onset  is  delayed.  The  skin  and  the  hair  remain 
dry*  Sometimes  the  hair  falls  in  patches;  this  post-epileptic  alo- 
pecia, so  far  as  I  have  been  able  to  judge,  is  recovered  from  spoutii- 
neously/^  After  severe  or  repeated  attacks  the  nails  sometimes  show 
transverse  furrows.  The  lacteal  secretion  is  often  suspended  and 
may  l>e  permanently  suppressed  by  an  epileptic  seizure.**     During 
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the  epileptic  tit  th<-  arterial  tetittion  reuiams  high;  if  a  Bpb^^gmu- 
graphic  traciDg  be  taken  as  hoou  as  the  conTokiouB  have  eeaned,  as 
after  every  miiHcular  effort,  we  fiutl  a  rotimied  curve  iiKJientiu^;  a  hi^h 
tension;  but  rt(X)n  the  teiiHioii  falls  Ix^low  tlie  normal  aatl  mtt\  re- 
main BO  for  several  hom-s.  During;  the  [MiHt-paroxyBmal  j>ericHl  the 
number  td  red  corpiwoleH  in  the  rapilhiry  vesHels  m  tlimiiiinhed  and 
they  undt^rgo  a  more  rapid  alteration,  while  the  hiemoglabin  is  re- 
duced; but  in  spite  of  the  reduction  in  the  numl)er  of  corjiuscles  and 
in  the  amount  of  h»emoglobin  the  density  of  the  blood  in  increased 
(Johnson  Smith)* 

The  ]xi8t-epileptic  impairment  of  notrititm  manifeHts  itself  Bome- 
time^  Vjy  the  rapid  formntif»n  cif  8lcnighs,  by  a  delay  in  the  cicatriza- 
tion of  woimds,  by  a  special  tendency  U)  s<jlar  erythema,  iind  by  an 
accelerated  progress  of  tuljerculosis.'* 

Among  all  these  se^iueliB  connected  with  the  nervous  exhaustion 
some  generally  disappear  after  several  Lours;  these  are  the  anaes- 
thesias, the  sensorial  disturbances,  and  the  j>aralvses.  Others,  how- 
ever, persist  much  longer ;  sometimes  the  epileptic  re<piires  several 
days  to  re<*over  completely  from  the  crisis,  especially  to  repair  the 
loss  of  Inemoglobin  and  to  regain  his  mental  activity.  It  is  not  sur- 
lirising,  therefoi-e,  that  the  recuneuce  of  the  attacks  leads  in  the  end 
U^  a  deterioration  of  the  entire  organism  ;  the  intellect  finally  [>erishes 
completely  under  such  circumstances,  and  when  we  come  to  treat  of 
the  mentfd  state  of  epileptics  we  shall  8t*e  what  importance  is  to  lie 
attiiched  to  the  post-ejuleptic  exhaustion  in  interpreting  the  forms  of 
dementia  which  affect  some  of  the  patients. 

It  is  safe  to  say  that  we  very  rarely  meet  \nih  epileptics  who  are 
well  Imlanced  moraUy  and  iiitellectually.  Their  chanich^r  is  usually 
mobik\  and  traits  of  depression  pretloniinate,  Halntually  ghwmy, 
iiTitable,  and  jealous,  they  may  lie  oltserved  to  pass  suddenly  to  sen- 
timents of  generosity,  l>enevolence,  and  enthusiasm  which  vanish  aa 
(juickly  as  the  [mroxysms  to  w  hich  they  are  suljject. 

The  state  of  profouDd  depression  which  follows  the  convulsive  dis- 
charges presents  a  njost  favorable  field  ff>r  the  develoiunent  of  feel- 
ings <»f  sadness,  inferiority,  and  impotence,  under  the  influence  of 
which  suicidal  impulses  sometimes  arise.  Their  fre<iuent  hallucina- 
tions, the  terrifying  dreams  to  which  they  are  very  liable,  render 
such  |>erson8  timorous,  suspicious,  and  distnistfiil.  Their  tendencies 
often  take  an  impulsive  character;  but  rarely  thf»y  may  manifest  te- 
nacity of  purpose  or  true  energy.  The  mental  oscillations  which  are 
so  fre<]aent  among  them  have  given  rise  t^i  the  view^  that  remittent 
insanity  and  circular  insanity  are  manifestations  of  masked  epilepsy 
(Morel,  Doutrel)erib\  Hiinkey). 
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mental  {acuities 
L*onoe{jiioii  slow. 
oxvftiDS  and  is  still 


oy  the  apparent  pommmon  oi  all  tbdr] 
memory  is  often  feeble,  cocDpretietisioii  cUfBcnll*  ai 
This  inteUectual  weakness  ttitTmmcm  after  Ihe  fmr* 
more  prononnoed  wb^i  these  beoome  tuoie  h^ 
fluent  and  more  intense.  Side  by  side  with  these  deficieociea  we  may 
sometimes  obsen^e  sodden  lighting  np  of  the  mlelligeiice  in  the  form 
of  hyi>eramnesia  or  hyperideation,  which  oocasionaUy  occur  a^  prs- 
cufBory  signs  of  attacks,  and  which  may  last  several  hours  and  even 
several  days.  Nearly  aU  [latients  of  this  class  e^tbit  mental  dis* 
turbances.  As  a  general  rule^  these  disturliances  are  more  pni- 
nounced  and  lasting  in  proportion  as  the  paroxysms  are  more  b^  i 
(juent  and  more  severe.  Under  such  circnmatanoes  the  patieEiia 
may  reach  the  Iturderiand  of  absolute  dementia. 

It  has  lieen  observeil  that  epileptic  dementia  is  more  feaqmyitly 
the  result  of  attenuated  paroxysms  (Vertigo,  alisence,  or  muacubir 
twitchings).  This  is  because  the  latter  (x*cur  in  greater  frequency, 
for  it  is  beyond  question  that  the  major  attacks  leave  behind  a  more 
marked  exhaustion  than  the  iueomplet«=^  Heiznres,  and  when  they  recur 
ec^ually  often  they  result  even  more  rapidly  in  dementia. 

Epileptic  dementia  is  a  kind  of  stupor  affecting  the  majority  of 
the  nervous  functions.  Delasiauve  has  descrilied  it  very  well  in  the 
following  words :  **  According  to  the  gravity  of  this  state  the  atten- 
tion is  weak,  inefficacious,  or  nil;  memory  is  confused,  treacherous^ 
or  entirely  lost;  judgment  is  uncertain,  defective,  or  abolished;  the 
conceptions  are  obscure,  aborted,  or  false;  the  concatenation  of 
sections  is  bnrdeusome,  incorrect,  or  impossible;  the  imagination 
does  not  soar;  the  resolutions  are  inert,  fugacious,  or  without  mo* 
tive;  the  desires  are  beyond  attainment  and  baseless.  From  tbtil 
intellectual  mutilation  results  as  a  necessary  consequence  the  annihi- 
liltion  of  moral,  sentimental,  affectionate,  and  instinctive  manifeala- 
tions/*  All  other  conditious  l:»eing  equal,  dementia  seems  to  occur 
more  rapidly  in  proi>ortion  to  the  age  of  the  subject. 

One  special  character  of  epileptic  dementia  is  its  interrailteut 
progress.  It  beconn^  more  pronounce<l  after  the  paroxysms,  ami 
mmlerates  as  the  latter  are  farther  apart.  Thus  epileptic  dements 
may  lie  olmerved  presenting  intervals  of  relative  lucidity.  It  is  even 
|X)Ssible  that  a  patient  who  for  years  has  l>een  unable  to  have  inter- 
couiBe  with  the  external  world  may  recover  at  least  a  iM>rttou  of  his 
intellectual  faculties  when  the  attacks  are  susi>ended  or  occur  at 
longer  intervals.  Whitcomb  cites  the  case  of  a  woipan  who  regained 
her  reason  after  nineteen  years,  the  attacks  having  ceased  subsequent 
to  her  recovery  from  rheumatism.  But  this  is  not  always  the  case: 
in  some  instances  the  dementia  iircjgresses  steadily,  whethi^r  tlu*  r>ar- 
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oxysnui  ceaae  or  nut.  It  would  be  proper,  therefore,  to  distiiigoisli 
two  forms  of  demeutia — one  due  to  the  exhaustion  cum*ecutive  tt* 
tlie  seizures  and  subject  to  remissions,  and  another  detinitive  form 
without  ameliorations  which  may  be  refered  to  the  cerebral  lesions 
obMerved  in  epileptics  and  which  shtndd  be  called  degenerative  de- 
mentia. 

Besides  the  late  intellectual  degenerations  in  epilepsy,  other  men- 
tal troubles  are  met  wnth,  suth  as  idiocy,  which  are  connected  with 
an  arrest  of  development  tjf  the  uervous  system. 

It  is  atlmitted  tliat  ime-third  of  all  idiots  are  epileptics,  and  yet 
this  proportion  does  not  iucbide  the  couviilsions  of  infancy  which  are 
so  fi-etjuent  in  idiots.  The  two  diseases  may  undoubte<Ily  dej^eud 
upon  the  same  eei-ebral  lewions,  but  iilitx'y  is  often  agjt^avateil  by 
epilepsy,  and  it  is  only  when  we  succ4=^d  in  suppressing  or  abating 
the  fre<|ueucy  t»f  the  att^K-ks  that  we  can  exert  a  favorable  intlueuce  on 
the  development  of  the  intelligence.  Moreover,  has  it  not  l)een  olv 
served  that  education  offers  the  best  c*hanceJ4  of  success  in  epileptic 
idiots? 

It  should  \w  addetl  tliat  in  a  fair  numl)er  of  epileiitics  the  mental 
state  presents  nothing  abnurmal  and  there  are  some  even  who  exhibit 
no  atigmatii  of  degeneration.  Great  men  are  known  to  have  been 
affected  with  this  disease,  and  it  is  not  rare  to  meet  in  society  per- 
sons in  w  horn  epilepsy  manifests  itself  solely  by  cxmvulsive  attacks 
without  any  iuMuence  upon  the  psychical  condition - 

Epilepsy  doubtless  is  to  be  oliserved  in  jn^rfectly  developed  per- 
sons whose  nutrition  is  excellent  and  w*ho  are  free  from  importjint 
malformationK.  But  it  is  not  safe  to  a<xept  as  true  the  ojiinion  nf 
Ijombrosi),  who  claims  that  "among  epileptics  w^e  encounter  thegrt^at 
height,  the  greater  weight  than  the  average,  and  the  w*e  11- nourished 
c<mdition  so  often  noticed  in  moral  luuatic^  and  in  bi>rn  criminals." 

The  anomalies  are  so  much  the  more  uu morons  and  ini}>ortjint  as 
the  disease  has  manifested  itself  at  an  em !  ,md  under  the  in- 

fluence of  less  active  exciting  causes.  TIja  iuii^  rUmce  of  the  mor- 
phological or  functional  anomalies  is  therefore  in  direct  relation  to 
the  intensity  of  the  predisposition;  from  the  point  of  view  of  the 
diagnosis  and  prognosis  of  eiiilepsy  their  study  is  not  withr>ut  in- 
terest, but  we  must  take  care  not  to  mistake  for  signs  of  degeneration 
[KHmliarities  which  may  constitute  racial  characteristics  but  not  tern- 
ft ilogii-nl  malformations. 

The  ant^ient  authors  alreaily  note<l  that  deformities  or  physical 
defer't**  were  frequent  among  e[>ilpptics.  Ihimas  de  MontpelHer  de- 
scribed the  inferiority  of  the  facial  angle;  Solbrig^  the  narrowiie«« 
and  defonnity  of  the  vertebral  canal     Las&gue  studied  with  care  the 


viudb  hmre  bnn  obmred  And  wliklt  I  kati^  lefic^^  eb^ 
OattiaiwtofftefllEBbtott  «wj imafftrim  at  flie  1 
of  fh0  peim,  ftmieMttpid  dml^ 
reblitd J  abnonnal  kogth  cl  tlie  iiQSBn»  a jodaci^liam^  0le. ;  on  Un* 
f«tt  of  IlieMan  «xsu»--4iffemnk  eobr  of  tiie  t»o  iiidn,  asj 
qI  popiK  oondofM^  flie  amide  is  cAn  delrruMiJ  in  Hi  i 
io  itM  clifferenl  pnite;  aoooinliM  of  tke  pnifaU  oTgaas  ni«  Mi|MeuiIljr 
I  nko  Oixm&  ol  tlm  akia.'* 
The  nolrilioii  of  diaea  pntknlB  is  oAen  deieotim 
tliAi  epilepiic  giik  n^oBbmted  kiew  Tliejr  fraqnnllT  ptamA  db- 
turhnneeioC  the  Bmeal  benllb  witiKnit  niypnenl  i 
*4  wMfinaw,  digiBilhe  traoUia,  mnd  dimrlicn  vith  n  Mbaml  i 
MifaholSeta  fai  lem  actire  than  in  IieaIIIi.T  subjects;  the  profioitiian  of 
in  the  blood  in  b^qmaQj  beknr  the  airenge  even  ia  the 
intanfila  of  the  pafosjeimi.  Bespiration  k  oflen  iwnlliriftttt  and  il 
k  not  rare  to  find  the  rital  capaeitr  of  the  longs  diounished  in  fhi 


of  puliBDiiHry  lesioui*.  The  urgauic  deterioration  of  epilei 
tics  has  been  further  ehieitiated  by  the  researcheB  of  Moreati  de  Tours, 
who  haB  shown  that  epilopHj  olien  coexists  wnth  chloroHis,  tnliercu- 
losis,  and  Mcrofnhi.  The  ntiit^  of  depression  which  iu  tliene  patients 
augments  after  etich  paroxysm  is  more  or  less  present  in  the  interv^als 
and  manifests  itself  by  a  lon^^'er  time  of  reaction  and  a  slighter  nius- 
I'ulur  energy  than  in  nornijil  i>erHons*  Several  movements  whicli  may 
lie  looked  upon  as  late  ac<piisitiona,  like  the  isolated  flexion  of  tlie 
last  phalanx  of  the  thiinjb  and  tlie  rutatioii  of  the  forearm,  ai'e  often 
defective. 

The  disturbances  of  sensibility  ai*e  much  less  rare  in  epileptics 
than  was  formerly  believed.  Sensibility  is  often  blunted;  of  this  we 
may  convince  oumelves,  with  Batigue  and  Onvry,  by  studying 
the  pressure  sense;'*  aiudgesia  is  fi-erjuent.  Acuity  of  Wsion  is  often 
diminished;  in  cme-third  or  <me'fourth  of  the  patients  we  oliser^^e  a 
concentric  Umitatiou  of  the  nsual  field,  Dyschromatopsia  is  not 
rare  and  complete  achromatopsia  has  been  noted, 

Oustaticin  and  <ilfn<»tiou  are  likewise  reiluced,  as  I  haA^e  shown  in 
oonneetion  with  Batigneand  Ouvry/"  and  the  same  is  true  of  audition. 
We  neeil  not  expect  to  find  all  thei^e  rices  of  development  in  every 
epileptic,  but  they  are  important  in  some  degree  in  harmony  with 
-  the  relative  predisfXisition,  They  are  most  ])ronouneed  in  hei'eilitary 
^B  epilepsy.  The  search  for  all  these  stigmaUi^  therefore*  is  one  which 
^"  should  be  made  in  detail  with  every  patient  if  the  diagnosis  and 
L        prognosis  are  to  rest  on  a  sure  fr>undation- 

^g  mer 
^1   lesii 


Etiology, 


!£he  exciting  causes  of  epileimy  are  very  numerous,  Imt  they  act 
merely  upon  a  jire pared  teiTitory,  whether  it  be  through  an  irritative 
lesion  in  the  partial  variety,  or  througli  a  stjite  of  irritalile  weaknees 
of  the  nervous  elements  of  imjmired  tlevelopment  in  epile^isj  without 
apparent  lesion. 

This  morbid  irritability  is  met  with  in  a  large  mimber  of  the 
members  of  the  teratological  family.  It  is  transmitted  l)y  heredity, 
but  rarely  in  the  same  form;  dissimilar  or  transformed  heredity  is 
much  more  fre<}uent  than  similar  heredity. 

Dissimilar  henxlity  has  long  been  recognized  in  epileptics,  and 
the  authorities  wlio  have  treated  of  the  subject  mention  among  the 
antecedents  of  epilepsy  alienation,  hysteria,  suicide,  somnambulism, 
chorea,  general  paralysis,  etc.  Drunkenness  is  to  be  considered  as 
an  important  factor  (Moreau  de  Toui*«,  Hammond,  Nothnagel,  and 
I        others).    One  proof  of  tba  relationsliip  of  these  maladiea  with  epi- 
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gbnbr  hendiir  iD  spikp^.  on  Hm  otibcr  k^  1 
id  to  h*  oinaKlr  mm  I?  no-Mniw  wrtfaon  (Ben,  MoRl.  Oak- 

B).  LonahiawdMitdiL  Still 
vim  Svielnl  0pilo|Mij  m  cbm 
tin  MnHrtiBii  of  epOflfiiM.  B  Iwi 
MTibed  bj  leeeol  wrilen  (Montm  de  Toon,  Yoisuv  Ecfevenia,  and 
odMni>.  We  eAODol  flsj,  Ihgtrfore^  Vbat  snttbr  k«iditr  in  «pi* 
bpgj  M  rmie;  it  moHt  loiplT  be  conoderod  as  1h»  fiiwfl  Ihaa  dfe> 
iiijii£br  kereditr. 

KerediUrj  tnasBUHmi  of  epOtpBj  i^j  be  dinci  or  iadif^ect, 
Ibfti  k  to  wMj,  it  iM J  be  diected  tfmwii^  the  mmrm/hm^  or  the  eol- 
Iglende.  AiacurJiiig  io  the  ileliBtici  eoliected  by  BAei^erim,  Boiinig> 
riUe,  and  myaeU,  etnikr  heredify  enn— i  to  be  moce  beqeeollf  tadi- 
teet.  ft tiTJglin  hnrnitif j  in  nflm  ehronrTTMV  thii  inilailj  iiemmm  fintn 
tbegnadfithflrto  the  gmadeoDwithoat  ftffectii^  the  eott.  8one^ 
tiaiee  it  huppwK  that  epilepej  maniiuuhi  itself  at  the  aameage  in  two 
i^e  geiwratiOMa  (bomochioDoaB  hereditr) ;  bat  in  gei^ral  aii- 
I  oeem  in  tiie  dowesdantft,  that  is  to  aar,  tber  aie  atturhed 
at  an  eatlier  age  than  the  aaoeadanlB.  Uader  aoch  ei»  ■inalanfira  it 
nay  emi  haiipea  that  the  diaeaiie  naaiiMli  itadf  in  Oe  aoii  teloie 
ifa  ^ipeamioe  id  the  fiUher. 

An  important  part  has  bem  aacribed  to  eoosaogitinitT  aa  a  oon* 
gmilal  piediapoaing  factor  to  epOepaj  (Trooaaeaa,  Boodin);  morbid 
enwangttinity  maj  gire  rise  to  all  aorts  of  degenerationB  and  to  epi* 
tepaj  in  particnlar,  bnt  there  m  DotMng  to  prore  that  the  aaoie  rofmlt 
woold  follow  the  marriage  of  kindred  parents  fr^  from  everj  patho- 
logical taint. 

Amtmg  the  eaoaea  affecting  the  aawnidantB  mar  abo  be  mantioaed 
a  diaproportioo  in  ^  age  of  the  parents^  e^ieciaUj  a  ^mkn  t0i  of 
tile  mother*    Too  eailr  or  too  late  iraioQa  haw  ateo 
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Beeidee  famil j  tainta  in  the  aaeendante,  there  aie  aeqniied  eomii- 
tiooa  which  may  be  oooaidBied  aa  important  factori  in  tte  ^pjlop^r 
of  childreD-  for  inafeanoe,  exoeona,  aeqnireil  avphilia,  poiaoniag  b^ 
land  or  mercury,  etc.  StUl  we  shonld  not  eonaider  aa  indepandenl  of 
evmry  heroditarr  taint  ftnch  volnntarv  intoxications  a 
morphinomania.  The  majority  of  patienta  in  thia 
mnuopaihic  and  impnlsive. 

In  certain  caaea  it  has  been  poasible  to  trace  back  the  epilepay  of 


OENERAL  EPILEPSV. 


617 


I 


i 


eliildren  to  abBolutely  hatiRitory  .sUiten  iu  one  or  both  of  the  pareuta, 
whether  nt  the  moment  of  conception  or  during  gestutiou.  NumerouH 
authors  have  dwelt  on  the  iolluence  of  drunkenness  at  the  me»menl 
of  conception  (Esquirol,  Morel,  Lueas^  and  othera).  Bad  hygiene, 
defective  alimentation,  infectious  diaeases  of  the  father  and  niotlier 
at  that  moment  are  also  pretlisposing  factors. 

All  these  debilitAting  cau^ej^  may  act  in  the  same  way  through  the 
mother  during  pregnancy.  Aside  from  every  anterior  neuropathic 
tjiint,  emtitioufi  of  the  mother  during  that  comliticm  have  l>een  partic- 
ularly inculpated*  It  in  jif»rtiuent  to  ank  if  the  neuru|»ntlac  state  of 
the  mother  is  not  to  be  taken  into  account  in  canes  cited  in  cormbo- 
ratifvn  of  this  opinion,  for  in  nearly  every  instance  there  were  terrors 
produced  by  slight  causes  out  uf  all  pr(»iiortirin  to  the  iuteusitv  of 
the  emotions.  Be  thaf  as  it  may,  it  cannot  l>e  denied  that  the  foetus 
reacts  strongly  under  the  influence  of  emotions  of  the  mother,  and 
must  necessarily  participate  in  the  convulsive  movements  of  the 
latter.  Investigations  by  Dareste  and  myself  have  shown  by  what 
slight  influences  the  development  of  oi^ans  may  l>e  inhibiteii,  espe- 
cially during  the  earliest  ijeriod  of  embryonal  life.  This  fact  may 
be  taken  in  connection  with  the  fret^uent  existence  of  mental  disturb- 
ances in  8ubje<:»ts  of  illegitimate  birth. 

At  the  time  of  ilelivery  and  during  the  first  weeks  of  life  oertsdn 
more  or  less  problematical  causes  have  been  advanced  as  capable  of 
producing  epilepsy  in  the  infant;  for  example,  the  application  of  the 
forcepn,  long  retention  of  the  hea^l  in  the  i>elvic  cavity,  and  asphyxia 
due  to  constriction  of  the  funis.  C^rtjiin  hygienic  faults  have  like- 
wise Ijeen  incriminated,  such  as  the  habit  of  placing  the  infant  always 
on  the  same  side,  as  likely  to  pnxluce  an  obli(iuely  oval  deformity  of 
the  cranium,  and  the  use  of  the  close-fitting  caps,  in  coimtries  where 
they  are  still  employed. 

While  the  child  is  at  the  breast,  defective  hygiene,  emotions, 
and  especially  alcoholism  in  the  nurse  have  been  said  to  be  liable 
to  prwluce  a  predisposition  to  epilepsy.  I  merely  enumerate  these 
causes  without  dwelling  upon  them,  since  their  influence  is  often  dif- 
ficult to  demonstrate  positively. 

Can  acrjuired  epilepsy  of  tlie  jiareuts  lie  transmitted  to  the  de- 
scendants? Certain  ex|ierimental  facts  seem  to  prove  it.  Tims 
Brown-Secjuard  h^is  shown  that  guinea-pigs,  which  have  been  artifi- 
rially  rendered  epileptic,  may  give  birth  to  young  aflfected  witli  con- 
vulsions. I  myself  have  observed  a  man  who  had  lM:»come  einleptic 
by  traumatism  and  who  seemed  to  be  free  from  hereditary  taint. 
He  reooveretl  later;  but  while  he  was  subject  to  convulsive  attacks  he 
Imd  a  diiughter  who  liec^ime  epileptic  at  the  age  of  five  years-     Ad- 
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ilitioual  closely  observed  climcAl  facts  are  needed  to  show  that  oo 
earlier  prediBposition  wan  present  in  the  ascendants. 

Nearly  all  authon*  admit  that  epilei)8y  is  more  frequent  in  women^l 
but  the  statistics  upon  which  they  base  this  opinion  are  not  avail'^ 
able  for  comparison* 

No  age  is  exempt  from  epilepsy ;  it  may  occur  from  the  earliest  i 
fancy,  during  which  comiilsious  are  so  fretjuent,  to  advanced  age  ii 
which  the  disease  is  much  less  rare  than  is  generally  lielieved.  Iji- 
Hcgue  claimed  that  true  epilepsy  appearetl  only  between  the  toar^^ 
teenth  and  twenty-eighth  years  of  life.  It  Uba  been  asserted 
after  twenty  years  here<litary  epilepsy  is  no  longer  to  be  feai«d 
(Xothuagel,  Eeheverria). 

This  latter  tiiiiuion  is  erroneous,  for  we  know  now  that  epilepsjr^ 
may  supervene  at  an  advanced  age,  and  in  tliese  cases  we  frequently 
meet  with  an  hereditary  taint,  a  predisposition  which  could  manifest ' 
itself  only  under  the  influence  of  bad  hygiene,  excessefl-,  or  emotioiiB.] 
Late  epilepsy  is  more  freciueut  in  women,  and  the  menoimuae  i 
to  play  an  important  i)art  in  its  appearance. 

The  distinction  l)etween  itliopathic  and  symptomatic  epilepsy  ia 
arbitrary  ;  clinically  it  is  often  impossible.     Not  less  arbitrary  is  the 
effort  to  make  a  separate  category  of  eclampsia  or  to  differentialej 
the  convulsions  of  earlv  infancy  from  those  w*hich  develop  in  th^' 
course  of  scarlatina  or  in  the  puer|)erium. 

Besides,  there  is  no  longer  any  hesitimcy  nowadays  to  connect 
tlie  con^Tilsions  of  infancy  with  epilepsy.     The  identity  of  the  twoaf-' 
fections  is  sux^erabundantly  proven,  not  only  by  the  similarity  of  the 
symptomatic  pictures,  but  also  by  the  heretiitary  influence  and  by  tha 
frequency  of  infantile  convulsions  in  the  early  history  of  contirmetl ' 
epileptics.     Baumes  says:  "Between  the  eclani|)sia  of  infants  ami 
ef  jilepsy  there  is  only  a  difference  in  the  course  which  time  alone  can 
establish/'     Why  then  distinguish    infantile  convniisidiis  from  epi-' 
lepsy  and  say  that  epilepsy  is  rare  or  does  not  exist  in  children?     In 
them,  on  the  contrary,  it  is  most  frcipieut.     I  have  lieen  surprised  to 
tind  that  Walton  and  Carter  assert  that  when  children  who  haTe  had  ; 
convulsions  are  curetl  and  have  remained  so  for  some  time,  ther  pes* 
sesa  no  greater  liability  to  epilepsy  than  others. 

There  ia  still  less  unanimity  as  regards  the  eclampsia  of  adokA-^ 
cents  and  adults.     In  renal  affections  complicated  vdih  urfemia  the 
convulsions  are  attributed  to  a  poison  circulating  in  the  Wm    '        1 
exerting  an  irritant  action  upon  the  central  nervous  system  (is 
ammoni^Bmia,  creatin^emia,  etc.) ;  but  it  may  be  asked  if  this  i»  not 
simply  an  exciting  cause  dieting  upon  a  neuropathic  subject  who  is, 
predisix)si^l  to  cerebrospinal  reac^tions.     In  fact,  the  varied  cliumdi 
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forms  of  ui-^mla  would  leml  uh  to  suppose  tliat  aiac^  aU  iiei^oDs  do 
not  react  alike  to  the  same  blood  alteration  they  must  present  differ- 
ent organic  predispositinns,  I  am  rouviufed  tliat  the  eelumpsiH  of 
infectious  difteases  and  that  of  the  puerperiuni  are  morbid  manifesta- 
tions of  the  same  order  as  onlinary  epilepHv. 

If  we  inquire  closel}*  into  the  antecedents  of  patients  who  are  at- 
tacked by  eclamjJHia,  whetlier  during;  convalejsceuce  from  scarlatina 
or  during  pregnancy  or  at  the  moment  of  delivery,  we  can  in  many 
cases  discover  a  neuropathic  hereditary  taint,  or  we  may  learn  tltat 
they  have  previously  suffered  from  con^'ulsive  seizures  of  an  echinni- 
tic  form  during  dentition,  gastrointestinal  disordei-s,  infectii^ns  dis- 
eases, etc*.  It  is  safe  to  say  that  a  similar  investigation  has  l>een  es- 
pecially neglected  by  oliservers.  But,  on  the  other  hautl,  eclampsia 
does  not  always  constitute  a  tem]>orary  accident;  it  ma}  l)e  replaced 
Hubse<iuently  by  onlinary  ei>ileptic  fits.  It  woukl  then  be  correct  to 
say  that  the  acute  epilepsy  has  passed  into  a  chronic  condition*  The 
morbid  state  existed  previously  and  needed  merely  an  occasional 
cause  to  lie  called  forth;  indeed,  Gowera  liad  alreaily  made  the  re- 
mark that  scarlatina  is  the  disease  which  is  most  frequently  fol- 
lowed by  ei>ilepsy.  I  have  oljserveil  epile|*sy  l>ecome  definitely  e«- 
tiiblished  iifter  pueriieral  eclamptic  seizures.  Finally,  tlie  study  of 
the  descendants  of  eclamptics  is  no  less  interesting  in  this  respect, 
showing  that  the  neuropathic  condition  may  be  transmitted  to  the 
children  in  varialjle  forms. 

Tliore  are,  therefore,  acute  forms  of  epilepsy,  eclamptic  epilepsies, 
which  are  brought  about  by  certain  piithfikigical  or  jdiysiological 
conditi<ms;  but,  like  ordinary  epilepsy,  tlioy  develop  only  in  conse- 
quence of  a  neuropathic  protlisjvosition  evidenced  by  anterior  hei*edj- 
tary  or  pc^rsonal  accidents.  These  acute  epilejisies  of  infancy,  of  the 
l>ueri»erium.  etc*.,  may  terminate  in  recovery,  leaving  the  organism 
with  a  tendency  to  occasional  convulsions,  or  they  may  pans  into  the 
chronic  state  and  be  transformed  into  ordinary  epilepsy. 

The  disease  is  ol>served  in  all  countries,  but  the  re|K)rted  statis- 
tic** are  not  sufficient  to  enable  us  to  judge  of  its  relative  fre«iueucy. 
The  part  playe<l  by  climatic  and  seasonal  influences  is  entirely  un- 
known. 

Among  the  physiological  ctmditions  which  may  act  as  jiredispos- 
ing  causes  the  genital  function  slionld  l>e  mentioned  in  the  first  place. 
In  women  the  influence  of  pul>erty  hjis  been  referred  to  many  times; 
it  is  esjjeinaliy  manifest  when  menstruation  is  estaVilislied  with  diffi- 
culty. Moreover,  the  meimtrual  functions  in  epileptic  women  often 
coincide  with  an  exacerbation  nf  the  fits,  and  the  disease  then  pro- 
gresaeo  in  a  markedly  i>eri(xlical  form  (Oowers,  Voiain).    Epilepsy 
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vi&  tn^T  ^P'l'W  1"  TOMB,  tihiB 
al  tkis  tDMof  KIbu    B  is  qnia  < 
^ooly  ill  predkpoaad 
Id  an  the 
I  of  pmgpaarT,  frooi  lUs  poiiit  of  vidv,  is 
rarimUe.    SowliiMsi  il  iiidiins  tlie  sp|»siA>»  of  altecfa 
not  near  sAerdeli^OTT.    Aloftkrtinm  il  annismOM 
i^iKwMB.I«t  IhegimettMiionisiDmlylBMlK^      Ins 
mnilMr  of  cmob,  hovmn^,  the  ^ggtrnwrn^M  of  the 
«ihrtliiiliiierpflnn.    On  Ifce  otbv  hsnd, 
mwyuh^mnmamx  a  pK^mmtrwrnatmnjoiAt,    TkM  Iks 
liSY0  bMo  ahacrrod  la  faeeoiBe  nilder  and 

jiiI<nrnMgat  hm  iMtiiirtri  tminHiiitrfy.    Is  a  fsv 
Iml  loo  me,  fiffgiMiMiT  BeeoMd  to  um^iynm 
tackf  vUdi  llMmfter  nevter  if^cctrred.    Banwiiiaiii  we  wukj 

tbiifl^  Efms  dncfihed  mcmJ  BBBnlgu  tiiiecMUiig  witib 
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I  need  not  rerert  to  labor  aad  deliTOiT  «a 
liiB  after  what  I  kaiie  said  as  to  Ibe  natwe  of 
an  caDsd.  Bat,  in  psiwing,  I  raaj  poinl  oqI  bow  eiiomuMWs  tl 
hs  lo  mpplj  the  naxne  edampeia  to  all  the  coDTidsioni  wlUflk  mx^ 
HHUiifiBaled  at  the  time  of  partoritioii.  Fre«iQeDtlT  hjslatui  is  like- 
wiae  called  forth  at  that  moment,  and  in  thk  wajr  we  may  i 
for  the  benigiiaiiej  of  certain  morbid  states  which  are  called  i 
tic  aad  are  even  aooompained  bj  efefatum  of  tMnpearatme  wbee  the 
eoDmliife  oriaee  ha^e  been  nnmeroas. 

A  certain  number  of  chroDic  intoxieatiotis  aie  capable  of  proTii^- 
iiig  epilef«i.r.  Aleobolism  fiboiild  be  cited  fint  in  tiie  fist*  CShraair 
afeoholiBB  acts  endoabledlj  bj  way  of  eaaeing  defaUitr,  and  It  nui? 
plaj  a  ptomineiit  pait  in  hereditr.  But  it  is  daimed  as  a  tmH  that 
aeirie  aloohoKsra  is  a  powerful  exciting  factor  of  an  epOeptie  fit  It 
has  not  been  promed  that  it  mar  act  npoii  a  person  free  Irom  everr 
ptedispoeitioii;  kiol  it  is  a  matter  of  dailj  oheeiiatioe  in  aerlinw 
that  exaeeilistioiis  of  the  atladm  occur  in  epile|ilics  after  thi^  hav^ 
been  permitted  to  ^  tmt  Some  of  these  patients  aie  so  sxtfemeJ.r 
snsosfiiible  that  one  or  two  ulaeses  of  wine  soAoe  to  biii^  faaek  ttie 
nanif  need  Ibej  go  as  iar  aa  ooaaplsle 


MaiBonneuve  noted  that  ilnmkeniiess  could  reawaken  an  epilepsv 
which  had  l»eeu  iipiiarently  cured  for  years,  The  fit  may  occur  dur- 
ing the  peritxl  of  akuLolic  excitement  or  it  may  be  delayed  until  the 
»tage  of  deiiresisiou  <m  the  day  following  the  excess. 

Absinthism  acta  in  the  same  way,  in  all  iirobability.  Tlie  proof 
has  never  l»eeu  furBiHhed  that  absinth  is  capable  of  exciting;  epileptic 
attm^ks  in  a  jii^rson  wlio  is  free  from  every  nervtms  taint.  The  con- 
\iUsious  which  Lave  l>een  caused  in  the  lower  animals  by  almiuth  in- 
toxit-atitm  tlo  not  constitute  a  siiffirient  ai^gnnient.  Besides,  tlie  iii- 
fluPDce  of  this  poison  is  very  difficult  to  determine  witli  precisioy  iu 
man,  since  tliose  addicted  to  it  absorb  nearly  always  a  certain  amount 
of  altMjhol  with  it.  According  to  Cadeac  and  Meunier,  of  Lyons,  the 
evil  eftVcis  produced  by  this  lif|u*^)r  are  not  due  alike  to  all  the  es- 
sences which  epter  into  its  composition.  The  esseuee  of  anise  in 
particular  is  of  the  greatest  toxicity,  while  the  essence  of  absinth  is 
said  to  l>e  almost  harmless. 

Phimbism  forms  a  favorable  field  fnr  the  develojiment  of  epileptic 
manifestatious  (Tanquerel  des  Planches,  Leuret,  GrisoUe,  and  others). 
Intoxication  by  lead  is  a  powerful  exciting  factor  of  nenous  disturb- 
ances of  every  variety.  It  ofteo  f>roduoe8  acute  epilepsy  in  serial 
attacks  with  delirium,  that  is  to  say,  the  status  epilepticus,  which 
may  terminate  in  death.  Aside  from  this,  plunibism  may  give  ris*' 
to  an  hereditary  predisposition  by  the  sclerous  brain  lesions  which  it 
t'ause,s. 

Among  the  toxic  agents  which  have  been  cited  as  able  to  evoke 
epilepsy  may  also  l>e  mentioned  chloroform,  ether,  morphine,  opium, 
tobacco,  cocaine,  ergot,  et<='. 

In  pre<lisposed  subjects  the  infectious  diseases  may  determine  the 
ap|)earauc6  of  epilepsy.  Reference  has  been  made  above  to  &c*arla- 
tina;  it  is  mainly  by  the  frequent  renal  complic^itions  that  this  mal- 
mly  causes  epilepsy.  Unrmia,  whatever  its  origin,  often  gives  rise 
to  convulsions,  and  I  have  stateil  above  the  part  which  shtnild  be 
assigneil  to  the  snlistratnm,  i.e.,  to  the  morbid  predisiM»aitioD,  in 
manifestatif>ns  of  this  class.  The  other  eruptive  fe%'ers,  osi>ecially 
typhoid,  belong  in  the  same  grou|>- 

The  influence  of  [>alndism  was  notetl  bv  the  older  writers.  It  has 
l>een  claimed  that  the  epileptic  fit  may  replace  the  fever  or  alternate 
with  it.  On  the  other  hand,  Selade  held  that  paludism  might  have 
a  favorable  influence  upon  epilepsy. 

Syphilis  is  lK:>und  to  keep  an  important  i)lace  among  the  chronic 
affections  which  are  cApable  of  causing  epilepsy.  In  the  secondary 
stagf*  it  may  give  rise  tn  convidsive  attacks  independeut  of  any  kno\ni 
anatomical  lesion.     Sudden  general  attacks  (d'emblee)  may  sujier- 
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vene  during  tbi»  ntjige  and  may  be  observed  to  disappear  under  tbfi 
influence  of  apecifii-  treatment.  In  cither  cases  pre-existing  epilepsy 
baa  been  aggravated  by  sypliilitie  infection,  and  mercurial  treatment 
has  got  the  lietter  nf  this  exat*erbation.  However,  it  may  be  thai  the 
jiggravatiun  of  ej>ilepsy  j)ei>iist«  in  spite  of  the  sj>ecific  medication, 
and  that  Immiide  of  ])otassinm  ah)ne  has  any  marked  influence  upon 
the  attacks. 

A  perstm  tLfiVictetl  with  syjihilis  may  have  a  predi8iH>sition  to  epi- 
l&imy  whitdi  mauift'.sis  itself  unly  at  an  advance<l  age,  entirely  inde- 
f>endent  of  the  syphilitic  infection.  Losing  sight  of  the  possibility 
of  the  tartly  api>«:*arance  of  epileiisv  Ftmmier  has  endeavored  to  es- 
tablish a  parasyi>liilitic  ejnieijsy  to  which,  how^ever,  he  has  l»een  un- 
able to  assign  a  singly  special  characteristic. 

But  it  is  especially  during  the  tertiary  stage  of  syphilis  that  opi* 
lepsy  shows  itself  with  }>artieular  fr^Mjuency,  It  may  tlien  l>e  dei^K?nd- 
ent  uiK>n  the  most  varied  lesions,  such  as  gnmnia  of  the  brain,  lesions 
of  the  cranial  bones,  of  the  meninges,  of  the  cerebral  vessels,  etcv 
Syphilis  is  one  of  the  oldest-establishetl  causes  of  €ipilej*sy,  but  its 
cerebral  l«isions  liave  Ijeen  stinlied  from  an  anatomical  and  clinical 
point  of  Wew  estmcially  in  recent  yeai-s  (Buzzard,  Huglilings  Jackson, 
Charcot,  Fournier,  anil  otliers).  Does  the  existence  of  material  le- 
sions here  exclude  the  influence  of  all  neuropathic  firedisjioftition? 
It  seems  not;  for  a  large  numl>er  of  syphilitics  suffering  from  e[>ileji«y 
belong  to  neuropathic  families.  There  can  l»e  little  doubt  that  over- 
work, physical  or  mental,  and  the  struggle  for  exist^mce  contribute  to 
the  cereliral  hx^alizatiou  ol  the  1  anions. 

The  morbid  predisi>osition  may  remain  iu  a  latent  state  for  a 
longer  or  shorter  time,  when  it  suddenly  manifests  itself  after  an  ap- 
f>arently  insignificant  cause,  such  as  indigestion  or  an  aff taction  iif 
the  ear.  It  seems  that  there  is  iu  C4ises  of  this  kind  an  epilept<:kgenic 
zone  which  varies  in  etwh  individual,  but  whose  imtation  is  usually 
sufficient  to  l)ring  r>n  the  attack » 

Thus  epile|>sy  has  sometimes  followed  wrmnds  of  ner\'es.  It  was 
by  irritating  or  cutting  the  sciatic  ner%'e  that  Brown*8e«|uard  suc- 
ceedeil  in  rendering  guinea-j)igs  epileptic.  Cert/iin  jminful  irritn- 
tions  such  as  neuromata  seem  to  have  l>een  the  caime  of  convulsive 
attacks  in  man.  In  confirmation  of  tliis  view  is  the  fmtt  that  tlic! 
attacks  ceased  aft<-r  the  extirpation  of  the  cicatrix  or  the  tumor. 
When  traumatic  lesi(^na  of  a  nerve  are  present,  sometimes  a  very 
slight  irritation  of  the  skin,  either  in  the  distribution  of  the  nenr© 
or  elsewhere,  suffices  to  bring  on  an  attiU'k.  For  instance,  in  a  pa- 
tient suffering  from  left  sciatica  resulting  from  a  severe  oontiwon 
of  the  thigh,  jauching  the  skin  of  the  nook  on  the  left  side  was  auffi- 
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cient  to  prodiice  an  epileptic  fit.  Such  cutaneouB  epileptogenic  zoneH 
may  be  preiient  in  trigeminal  neuralgia  at  tbe  level  of  the  painful 
8|K)tB.  Furthermore,  the  existence  of  epileptogenic  zones  on  the 
surface  of  the  body,  aside  from  any  IocaI  or  distant  nerve  lesion,  has 
been  described.  Mere  contact  of  such  zones  may  suffice  to  provoke 
a  tit.  They  are  present  chiefly  on  the  head,  the  temple,  the  ala  nasi, 
the  lip,  about  the  internal  cantlms  of  the  eye,  and  also  on  the  skin  of 
the  neck  and  on  the  hand. 

Epilepsy  may  a|j|>ear  in  connection  with  dental  diHturbances. 
The  frequency  of  con\iilsions  in  young  infuutis  during  dentition  is 
well  known.  In  atlults  we  Bt>metinies  obseiTt>  tlie  coincidence  of 
the  attacks  witlj  the  eruption  of  a  wisd*»m  tcaotli  or  with  a  toothache. 
Epilepsies  of  a  reflex  nasal  origin  have  been  descriljed,  which  were 
caused  by  the  presence  of  worms  in  the  nnres  (Sativage),  f»r  by 
foreign  bodies  in  the  frontal  sinuseH  (Legrand  do  SauUe),  In  in- 
fants nocturnal  attacks  may  be  due  to  impaired  nasal  respiration 
(Kjelman). 

Irritations  of  the  auilitory  nerve  are  particularly  prtjue  U}  provoke 
epileptic  tits.  They  may  be  caused  by  the  presence  of  foreign  bodies 
or  insects  in  the  external  auditory  meatus.  Magnin  and  Nocart  have 
shown  that  epilepsy  in  dogs  is  often  due  to  the  jiresence  of  ascarides 
in  this  canal.  Here  likewise  cure  often  follows  the  extraction  of 
the  foreign  bodies.  Still  the  iliseaHe  may  i»ersist  when  consecutive 
legions  of  the  ear  have  developed-  Auricular  epilej>sy  is  often  met 
with  in  consec^uence  of  ordinary  inflammatory  lesions  of  the  auditory 
cjioal  and  the  Eustachian  tulie.  Chronic  otitis  may  lie  complic^ited 
with  convulsive  attacks,  and  these  may  disappear  witli  the  lesion. 
All  forms  of  paroxysms  are  observed  in  conseciuence  of  lesions  of  tlxe 
ear;  vei-tiginous  attacks,  however,  are  most  frecpient.  Indeed,  if  the 
predisposition  in  patients  suffering  from  auricular  vertigo  were  in- 
quired after  it  would  often  be  found.  Besides,  Peugniez  and  Four- 
nier  have  shown  that  mental  stigmata  of  degeneration  are  frequent  in 
l^rsons  affected  with  auricular  vertigo.  Goodhart  also  admits  that 
the  diseaiie  develops  on  a  neuropathic  l>asis. 

Errors  of  refraction,  necessitating  as  tliey  do  efforts  of  accommo- 
dation, may  cause  epilepsy. 

Epilepsy  has  l>een  ascrilied,  too,  to  lesions  of  the  respiratory  a]i- 
paratus,  such  as  laryngitis^  traumatism  of  the  larynx  (Borie),  and 
pulmonary  affections^  esjiecially  those  of  the  pleura.  Operations  on 
the  pleura,  such  as  injections  and  ]>articulnrly  pleurotomy,  are  liable 
to  provoke  convulsive  attacks. 

It  has  long  been  known  that  irritations  of  the  abdominal  sympa- 
thetic m^y  cause  reflex  convulsions.    A  great  many  authors  have  in* 
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clnded  affections  of  the  atomAch  amoDg  the  canfles  of  epilepsjr-  Sim^ 
pie  indigastioD  even  baa  been  inculpated  and  in  snch  cases  good 
results  have  been  obtained  by  the  use  of  emetics  (Delasiauve).  In 
joun^  infantn  enteritis  ^id  diarrhcaa  frequently  occasion  the  appear- 
ance of  tonvulHioni^,  The  jiresence  of  foreign  bodies,  especiallj 
wormH,  in  the  intestine  has  been  repeatedly  described  an  a  caoie. 
Ti'onsse^iu  cites  several  cases  of  epilei>8y  due  to  tapeworm.  Lumbri* 
coid  worms  and  oxyuridee  may  give  rise  to  the  same  accidents.  The 
convulsive  crises  may  cease  after  the  expulsion  of  the  t>araaites,  but 
not  rarely  they  persist. 

Mentinn  may  also  be  made  uf  hepatic  colic  and  affections  of  the 
genital  ajjparatus— the  testicle  in  man  and  the  uterus  in  woman — as 
occasional  causes  of  epilepsy,  and  the  influence  of  menstruation  on 
the  periodical  coui-se  of  the  seizures  should  te  borne  in  mind. 

General  or  partial  epilepsy  constitutes  one  of  the  fundamental 
symptoms  of  cerebral  tumors — syphilitic  gummata,  tubercleSi  variooB 
neoplasms,  exostoses,  abscesses,  etc.  The  ]>redisposition,  which  ca& 
be  constantly  traced  in  addition  to  the  predominating  causes  enumer- 
ated thus  far,  seems  here  less  essential ;  still  it  is  certain  that  lesions 
of  the  same  nature  and  similarly  located  are  accomjianied  by  convul- 
sions in  one  case  and  not  in  another.  Sometimes  the  lesion  itself 
seems  merely  to  create  a  tendency  to  the  disease,  and  the  epilepsy 
supervenes  only  in  connection  with  some  moral  or  physicjil  slKKrk. 
An  instance  of  the  kind  is  reported  by  Gowers:  A  child  in  perfect 
liealth  swallowed  a  slate  i^encil ;  some  hours  afterward  it  had  a  severe 
i^pilefitic  fit;  two  months  later  it  died  and  a  glioma  was  found  in  the 
pons. 

Traumatic  lesions  of  the  cranium  and  the  cerebrum  may  produce 
e|>ilepsy  independent  of  every  predisposition*  Sometimes  the  ilis- 
eaae  follows  a  violent  shwk,  some  concussion  not  accompanied  by 
either  wound  or  fracture,  Westphal  succeeded  in  rendering  guinea- 
pigs  epileptic  by  striking  them  rei>eated  blows  on  the  head.  Tl>e 
iullaence  of  traumatism  is  clearer  when  there  is  a  fracture  with  de- 
pression  of  the  fragments  and  cerebral  compression.  In  such  caeea 
the  onset  of  the  convulsions  may  lie  immediate  and  they  cease  after 
the  fragments  are  lifted.  A  similar  result  is  sometimes  produced  by 
an  intracranial  effusion  of  blood;  evacuation  of  the  fluid  may  reliete 
tlie  attacks  immediately. 

Lesions  of  the  siiinal  cord  also,  though  more  rarely,  may  CMM 
epilepsy.  It  may  lie  recalled  that  Brown-SAjuard  observed  the  oe- 
currence  of  epilejjsy  after  various  experimental  lesions  of  the  cord, 
such  as  complete  transverse  section  of  the  posterior  columns  and  of 
the  posterior  homs^  section  of  the  lateral  or  anterior  columns,  and 
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simple   puncture.     The   guinea-pigs   experimented   upon    presented 
BpontAneous  epileptic  fits,  and  attacks  were  also  produced  by  irritat- 
ling  certain  cutaneous  zones  of  tlie  face  and  neck.     In  man  a  uuni1:)er 
pof  cases  have  been  observed  in  which  epileioey  was  due  to  comprei»- 
^  eion  of  the  cord  by  traumatism,  by  a  tumor,  and  by  some  verte- 
[bral    affection.      Chipault  cites    the   case    of    an    infant    suffering 
from    Pott's    disease,    which    began   to  have    e]jileptifnrm    atbicks 
iixim   the  moment  that   a  fistula  allowed  the  escape  of  the  cere- 
brospinal fluid. 

This  refers  to  ordinary  epilepsy,  produced  by  spinal  lesions.  But 
Brown-Sequard  has  described  a  different  affection  under  the  name  of 
spinal  epilepsy,  which  manifests  itself  when  the  continuity  of  the  cord 
is  broken  in  one  of  its  halves*  It  consists  of  clonic  and  tonic  coutoI- 
sioBS  which  are  sometimes  very  violent  and  may  fK-cur  spontaneously, 
but  are  more  frequently  excited  by  cold,  friction  of  the  muscles,  and 
cutaneous  irritations. 

The  affection  should  be  brought  into  the  same  category  with  epi- 
leptoid  tremor,  the  occurrence  ot  which  in  man  has  l>een  described  by 
Charcot  and  Vulpian  and  is  observed  in  a  large  number  of  diseases, 
namely,  slow  compression  of  the  cord,  amyotrophic  lateral  sclerosis, 
bypertmphie  c^n  ieal  pachymeningitis,  and  hemiplegia  with  contrao- 
tore;  in  a  word,  in  all  cases  characterized  by  a  secondary  or  primary 
degeneration  of  the  lateral  columns. 

TliG  efficiency  of  the  causes  which  have  been  given  aa  having  pro- 
duced an  atta4.'k  of  epilejisy  is  very  often  problematical.  But  the  laity 
has  at  all  times  ascribed  great  imixirtance  to  emotions,  especially 
fright,  to  falls*  blows,  etc.  It  is  natural  that  the  patient  or  his 
family  should  seek  to  explain  the  attack  by  an  antecedent  occur- 
rence, rather  than  to  admit  an  hereditary  taint.  Freciuently  enough, 
however,  we  c^u  ascertain  by  minute  inquiry  that  the  fact  in  ques- 
tion is  without  importance  or  that  it  has  taken  jilace  in  the  remote 
past. 

It  is,  however,  beyond  doubt  that  in  predisposed  subjects  a  fit  may 
be  immediately  provoked  by  a  more  or  less  intense  shock  of  the  ner- 
Tous  system.  Emotions  have  been  spoken  of  above :  in  particular  the 
asthenic  emotions  are  given  as  fre<|uent  occasional  causes  (grief,  fear, 
and  prolonged  anxiety).  These  psychical  states,  moreover,  are  as- 
snc-iated  with  an  overexcitability  which  is  very  favorable  to  the  evolu- 
tion of  convulsive  phenomena.  At  the  menstrual  [>eri(^8  these  emrw 
tions  act  even  more  powerfullv  by  re^ison  of  the  nervous  susceptibility 
which  Accompanies  this  physioloirical  condition.  The  convulsive  dis- 
charge sometinips  follows  immediatelv  after  thf»  emotion  has  been  ex- 
perienceil ;  but  this  is  not  always  the  case.  The  nervous  depression 
Vol.  X*-40 
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Bucc^ediiig  moral  shocks  may  last  some  time  and  the  attack  maj 
BUiterveue  at  a  given  moment  during  this  asthenic  state,  occasionally 
rather  long  after  the  initial  cause* 

An  epilepsy  which  Las  manifested  itself  in  connection  with  some 
fright  may  become  definitely  established  and  the  fits  may  tbereiiftiT 
appear  without  exciting  cause*  In  other  instances  the  attack  ib- 
curs  invariably  when  the  same  exciting  influence  beoomea  active;  for 
instance,  the  sight  of  a  corijse,  of  a  precipice,  of  blood,  etc*  Some- 
times, however,  the  fright  is  merely  the  prelude  of  the  attack,  and  it 
is  only  the  result  of  a  terrifying  visual  liallueination  which  is  a  part 
of  the  aura.  For  instance,  the  patient  thinks  he  sees  a  wagon  rajndlj 
driven  t<i wards  him ;  tlie  fear  of  l>t*iug  ran  over  niakej*  him  fall  uncon- 
scious; but  nothing  in  reality  eorrespondi*  to  this  vision.  Here  the 
emotion  is  really  a  part  of  the  paroxysm,  but  the  patient  remembers 
it  and  attributes  the  attac^k  to  it.  In  the  same  way  terrifying  dreams 
have  l>een  incriminated.  It  is  reasonable  tti  supjiose  that  the  hal- 
IneinatioiLS  during  sleep  liear  some  relation  to  the  frec|ueBcy  of  noe- 
turual  attacrks  in  certain  j^atients. 

Sexual  excitement  has  seemed  in  some  ca^es  to  have  been  pro- 
ductive of  a  seizure.  Some  ejuleptics  have  l»een  known  to  fall  into 
a  fit  at  the  moment  of  coition  c^r  sckiu  there^Jter. 

Certain  patients  are  attacke<l  while  making  a  violent  eflfort;  others 
during  digestion,  even  when  it  prociXHls  normally.  In  this  connect 
tion  we  may  reea.ll  the  congestive  epilepsy  of  excessive  eatera  which 
Lepine  mentions. 

An  to  the  causes  which  influence  the  periixlical  return  of  the  fits 
or  their  fi^ecjuency,  aside  from  menstruation  in  women,  nothing  de- 
finite is  known.  The  inHuence  of  the  lunar  cycles,  of  the  direction 
of  the  wind,  of  climate  and  seasons  is  very  problematical.  A  matter 
of  greater  interest  is  the  study  of  the  variation  in  the  number  of  the 
fits  during  the  waking  and  sleeping  hours.  I  was  able  to  demonstmte 
at  Bicetre  not  only  a  greater  freciuency  fif  nocturnal  attm'ks,  as  above 
noted,  but  also  a  i*elative  |)re<lominanee  abt»ut  nine  o'cIo«'k  in  the 
evening  or  about  three,  four,  or  five  o'clock  in  the  m*jrning.  The 
morning  recrudescence  of  the  seizures  is  |»o88ibly  the  conse^iuonoe  of 
an  Jiccumuhitioii  in  the  blood  during  the  night  of  convulsive  gulv 
stances  (Bouehai-d).  Or  possibly  it  is  the  oold  of  the  early  raormng 
boum  wliich  plays  a  part. 

All  the  ciiuses  already  described  hr  capable  of  producing  epilepsy 
may  also  influence  the  return  and  the  frerjuency  of  the  paroxysms. 
It  is  a  fact,  however,  that  the  patient  is  liable  to  have,  at  least  apiiar* 
ently,  spontaneous  exacerbations  and  ameliorations. 

Am  to  the  influence  of  intercurrent  affections  I  can  only  repeat  tbai 
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I  it  is  very  variable  and  does  not  enable  uh  to  deduce  any  therapeutic 
liidicationa  or  to  advise  the  injection  of  mierobic  toxins.** 

DUONOSIS. 

E[>ilejmy  may  raauifeHt  itself  b^y  ao  manifold  and  varied  nymptonis, 
as  stated  aliove,  that  the  diu-gnosis  m  often  difficnlt  and  re<i wires  a 
minute  clinical  examination  a«  well  an  a  thorougb  familiarity  with  all 
the  forms  of  the  paroxysms.  When  it  iireseuts  itnielf  in  the  form  of 
major  con\iiLsive  attiicks  having  the  character inties  deseril)ed  above, 
we  may  very  often  exjneaHa  eategorit-al  opinion,  e8j»eeially  after  Lav- 
ing witnessetl  a  paroxysm.  But  this  is  by  no  means  always  the  cns(^; 
as  a  rule  we  have  to  lie  satisfied  with  an  interrogation  and  iusi>eetion 
of  the  imtient.  The  stigmata  of  predisfifmition,  hereditary  neuro- 
pathic taints,  anatomical  and  fuu('tion^d  signs  of  degeneration,  will 
barely  serve  as  a  basis  for  a  susi>iei<»n  unless  there  are  certain  craniid 
malformations. 

The  epileptic  may  be  entirely  ignorant  i)f  his  disease  when  the 
convulsive  fits  tx^cur  exclusively  during  the  night,  but  ordinarily  he 
exijeriences  on  awaking  a  heaviness  of  the  head  with  a  more  or  less 
marked  confusion  of  the  intellect  or  a  hesitancy  of  8[)eech.  Be- 
sides he  is  apt  t*>  have  Inul  during  the  night  an  involuntary  evacuation 
of  urine  or  fsece^.  It  is  hmnd  that  the  tongue  is  swollen  and  has  l>een 
bitten;  sometimes  there  is  on  the  face  or  neck  a  small  i»oint  of  hem- 
orrhagic extravasation.  Occasionally  the  patient  even  presents  traces 
of  bruises,  the  cause  of  which  he  dcx^s  not  know. 

The  description  of  eye-witneaseij  of  the  tit,  [»rovided  they  have  no 
interest  in  pnu  tising  deceit,  may  at  times  suffice  as  the  basis  of  an 
opinion;  but  this  is  only  when  they  clearly  and  sjK>ntanenusly  state 
the  |)rincipal  major  j>henomena,  i,v.,  palh>r  of  the  face,  sudden  fall, 
convulsions*  truumatism,  iuvolnntary  evacuations,  stupor,  etc.  When 
the  physician  examines  the  piitient  a  shoH  time  after  the  attack,  the 
determinatitm  of  the  plienomena  of  depri»ssion  is  of  great  value.  But 
the  conmlsive  crises  are  not  so  constant  nor  so  characteristic  in 
themselves  that  even  their  direct  olmervation  by  an  experienced  clini- 
cian can  always  clear  i>wa>  every  doubt. 

The  major  con ndsive  epileptic  fit  and  the  major  attack  of  hysteria 
present  a  certain  numljer  of  featiires  in  common.  Either  one  may 
be  presetted  by  remote  precursory  phenomena  wluch  are  not  without 
analogies,  i',f.,  sadness,  irritability,  restlessnees,  abrupt  movements, 
anxiety,  heaviness  of  the  heatl,  etc.  It  hus  l>eeu  saiil  that  previous  to 
the  atta(*k  hyst*^rics  are  more  exfiansive,  epileptics  more  gUnmiy  ;  but 
Uiere  are  no  precise  reliable  limits.     Male  hysterics  in  particidar 
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often  present  melancholic  manifeatatious.  Tlie  immeiliate  mdicatioiis 
of  the  attack  alBo  resemble  each  other  in  some  cases ;  thus  the  seoBft- 
tion  of  a  ball  rising  from  the  epigastrium  to  the  throat,  which  is  ac- 
cepteJ  as  a  chanR^terifitic  of  hysteria,  is  far  from  rare  in  epileptics, 
even  those  of  the  male  sex.  Still  when  the  sensation  starts  first  from 
the  ovary,  and  when  this  organ  is  at  the  same  time  especially  sensi- 
tive, it  appertains  almost  exclniiiively  to  hysteria*  Testicular  sensi- 
bility, on  the  other  haml,  is  not  very  rare  in  male  epileptics.  A  sense 
of  oppression  or  preeor^lial  anxiety  may  inaugmiite  either  attack.  A 
certain  uuraber  of  visual  tlistnrbances,  such  as  dazzlingi  photophobia, 
ami  ery  thropsia,  are  met  with  in  the  prodromal  stage  of  both  diseasee. 
The  other  peripheral  auras  belong  rather  to  epilepsy. 

The  major  hysterical  attack  Ijegins  with  an  epileptoid  stage  which 
is  rarely  accompanied  by  an  initial  cry,  and  pallor  of  the  face  is  ei- 
oeptionai  in  it.  But  the  convnlfiir>n8  faithfully  reprtxluce  the  tonic 
stage  of  the  epileptic  fit-  lateral  torsion  of  the  heawl,  twitching  of  the 
eyelitls,  rapid  grimaces,  ti^emulous  rigidity  of  the  extended  limbs. 
This  tonic  stage  is  followed  by  the  great  movements  of  the  so-called 
clowninh  stage  in  which  the  an^hing  of  the  bfxly  and  jerky  protrusion 
of  the  belly  occupy  a  prominent  part,  then  come  the  pafisionate  atti- 
tudes with  delirium. 

The  distinction  is  eajsy  when  the  pliases  of  the  major  hysterical 
Attack  follow  in  their  schematic  order,  but  often  it  is  otherwise.  The 
effect  of  ovarian  compression  may  then  furnish  valuable  assistance; 
it  has  no  influence  upon  the  epileptic  tit,  but  in  h>  steria  it  often  cuts 
short  the  attack  or  at  least  modifies  its  intensity  considerably.  NtH 
rarely,  however,  this  coojpi-ession  as  well  as  that  of  the  testicle  in 
man  remains  without  effect  in  hysteria.  We  must  also  take  into  con- 
sideration the  characteristit^s  ni  the  epileptiform  attack;  the  great 
moveraeuts,  the  propulsive  mnvemeuts  of  the  alxlomen.  autl  die  twitch- 
ing of  the  eyelids  telong  chiefly  to  hysteria.  Account  should  also 
be  taken  of  the  absence  of  initial  pallor  of  the  face,  of  the  longer  dur- 
ation of  the  hysterical  fit,  of  the  less  marked  consecutive  depression, 
of  the  tears  and  bursts  of  laughter  which  often  occur  at  the  end  of  the 
attack.  Lastly,  the  presence  of  f>ermanent  stigmata  will  be  subse- 
quently seaixdxed  for,  e.jy.,  sensor i-sensorial  hemianaasthesia,  ovariftii 
tenderness,  iminful  sfwits,  etc. 

The  diagnosis  of  the  nature  of  the  crisis,  however,  may  present 
extreme  difficulty  in  certain  patient-s  who  are  distinguished  by  the 
name  of  hystero-epileptics.  It  is  admitted  that  the  two  neuroses 
may  coexist  in  the  same  person,  devf»Ioj>  side  by  side  without  influ- 
encing each  other,  and  give  rise  to  distinct  crises  (hystero-epilej>sy 
with  8ei>arate  crises).     There  is  nothing  imx)robable  about  this,  for 
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we  kuow  that  liysteria  may  be  as8ociate<l  with  lill  kinds  of  Deuro|>* 
athies,  but  we  are  jaatilied  In  saying  that  the  criterioD  in  often  hieking 
by  which  w©  eoiild  distiDguish  the  epileptic  crises  in  attacks  which 
may  l)e  simply  incomplete  major  seizuies  of  hysteria.  Lasegue  has 
remarked  that  in  a  large  number  of  hystero-epilepties  the  crises  are 
sometimes  more  of  an  epileptic,  sometimes  more  of  an  hysterical 
nature* 

Cathelineau  and  Gilles  de  la  Toiirette  thought  they  had  found  in 
the  urine  a  chemical  test,  but  their  Iioi>es  have  not  been  realized. 
Bromide  of  potassium,  w  hich  often  but  not  invariably  is  very  effective 
in  epilepsy  and  seems  powerless  in  h}  sterical  crises^  can  be  considered 
at  best  as  but  an  unreliable  differentiator. 

Like  epilepsy,  hysteria  mav  manifest  itself  in  the  form  of  serial 
attacks,  tlie  status  hystericus,  the  diagnosis  of  which  is  sometimes 
very  difficult.  The  subintrant  attacks  may  consist  solely  of  the  epi- 
leptoid  phase,  and  contrary  to  what  has  l>een  stated,  this  variety  of 
the  diseai^e  cannot  l>e  recognized  by  the  form  of  the  convulsions. 
The  difficulty  Ijecomes  still  greater  when  the  temperature  rise^;  thus 
far  this  pyrexia  hud  always  been  considered  as  lielunging  properly  to 
epileptic  fits,  but  recent  fm^t«  have  shown  tJiat  the  temperature  may 
reach  from  40 '  to  41  ( \  (104'  to  lOfi  F, )  in  the  course  of  frecjuentl j 
recurring  hysterical  attacks  and  may  remain  at  this  ix>int  for  several 
days. 

The  paroxysms  of  hysteria  minor  are  more  easily  distinguished 
from  epileptic  fits  of  Uie  same  class ;  they  consist  of  more  or  le«8 
arrhythmical  and  irregular  spai^ras  or  incoherent  gesticulations  not 
accompanied  by  pallor  of  the  fat^e,  nor  by  a  bitten  tongue,  nor  by 
complete  loss  of  consciousness,  nor  by  consecutive  stupor.  Instead 
of  an  initial  cry  they  are  associated  with  noisy  vociferations;  they 
are  often  followed  by  fits  of  laughing  or  crying,  by  abundant  micturi- 
tion, and  in  all  cases  by  a  rapid  return  to  the  normal  condition  witb- 
out  exhaustion-  The  cephalic  congestion  which  accompanies  the 
hysterical  attack  rarely  imparts  to  the  akin  that  livid  hue  which  is  so 
fretjuent  in  epilei»sy. 

The  two  disorders,  however,  may  not  resemble  each  other  solely 
by  their  convulsive  manifestiitions.  Vertigo  may  be  observed  in  hys- 
teria as  well  as  in  epilepsy.  This  is  true  also  of  the  ambulatory 
automatism*     Apoplectiform  attacks  are  common  to  both  neuroses. 

The  wolated  or  hx*alizetl  spasms  which  are  observed  in  incomplete 
seizures  or  in  attacks  of  partial  ejiilepsy  may  be  mistaken  for  spas* 
modie  movements  of  a  different  nature,  such  as  the  tics  or  choreiform 
movements,  and  the  reverse.  But  the  convulsive  movements  of  the 
tio8  are  not  accompanied  by  any  kind  of  clouding  of  the  intellect  nor 
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by  pallor  of  th^  lace,  and  they  lesTe  no  stopor  beMnd  thetn 

to  chorea,  the  evolatioD  of  the  disease  and  the  absence  of  the  plie> 

nomana  deecribed  above  suffice  for  the  differentiation. 

When  epilepsy  presents  itself  in  its  incomplete,  atteDnafedt  ^ 
abnormal  forms,  it  is  apt  to  be  mistaken  for  numerous  affeeticos. 
The  symptom  complex  of  trne  aiMjfilesLv  and  that  of  apoplectifonD 
epileptic  attacks  may  be  identical,  and  the  distinction  would  be  im- 
possible if  the  conditions  under  which  the  attack  is  produced  wem 
not  taken  into  account,  if  the  antecedents  of  the  subject  were  un- 
known, if  the  8ul>fle*iuent  symptoms  were  not  observed,  etc. 

The  vertiginous  forms  are  not  always  leatUly  distinguished  from 
syncope;  there  are  the  same  fall  and  the  same  immobibty  with  sua- 
X^ension  of  voluntarv^  movemeuts.  However,  in  syncope  the  pulse  is 
imperceptible,  while  it  is  strong  and  vibrating  in  the  epileptic  fit 
In  epilepsy,  too,  we  observe  vertiginous  accidents  with  a  sensatioQ 
of  rotation  or  propulsion.  Yet  this  form  of  vertigo  is  met  with  also 
in  disseminated  sclerosis,  in  locomotor  ataxia,  in  lesions  of  the  cer^ 
bellum,  etc.  We  must  try  to  ascertain,  therefore,  if  it  is  not  symp- 
tomatic of  one  of  these  maladies.  Finally,  before  deciding  on  tht* 
epileptic  nature  of  the  affection  we  must  have  eliminated  all  the  other 
forms  of  vertigo,  such  as  those  associated  with  an^^mia,  n<  i  ia, 

etc.     One  fact  which  often  complicates  the  diagnostic  di  -  is 

that  epilei)6y  may  coincide  with  various  neuropathic  or  psychopathic 
disturbances,  such  as  extijiLtludmic  goitre  (Ballet,  Oliver,  and  ntlien*), 
chorea  (AJthaus,  Hawkins^  and  others),  locomotor  ataxia  (R*nihardt), 
disseminated  sclerosis,  etc. 

The  greatest  tlifficulties  are  encountered  in  the  diagnosis  of  the 
psychical  manifestations  of  epilei^sy.  When  a  convulsi^'e  attAi*k  oc- 
curs during  one  of  the  flights  from  home  or  during  an  impulsive 
delirium,  there  is  no  room  left  for  doubt;  but  when  the  delirious  act 
taken  i>lace  apart  from  every  manifestation  of  the  kind,  its  nature  id 
much  more  diflicult  to  clear  up.  The  states  described  as  emotional 
inebriety  are  characterized,  like  all  the  psychical  paroxysms  of  rpi- 
l6|isy,  by  the  abruptness  of  their  onset,  the  consecutive  symptoms  of 
exhaustion,  stupor,  prolonged  sleep,  and  more  or  l^s  complete  am- 
nesia; and  they  cxscur  in  general  in  persons  pi^  "  nlinost  the 
ume  stigmata  of  degeneration  as  the  epileptics,  t   these  cir* 

cumstaucos  the  dijignosis  can  he  positively  made  only  wlien  the  same 
person  exhibits  motor  paroxysms  whose  epileptic  nature  is  beroiid 
question. 

Epileptic  mania  mamfesia  itself  often  as  a  sequel  of  tlie  fits  or 
after  repeated  attacks  of  vertigo.  It  is  characteri7>*il  by  the  existeiiee 
of  internal  hallucinations  which  often  form  the  starting-point  of 
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tlelirium  or  of  acts  of  violence.  Beisides  it  has  been  observed  that  it 
i8  less  iiicohereiit  tbiin  the  maiority  of  the  other  maniacal  attacks. 
The  patient  is  able  to  see  and  c^bserve  everythiuK,  and  soraetimes 
answers  questions  correctly ;  the  movements  are  Wolent  but  they  are 
■  not  incoherent  or  disordered,  and  when  the  patient  strikes  he  often 
*  does  so  with  remarkable  surety. 

Finally,  e[)ileiisy  should  not  be  charged  with  all  the  mental  dis- 
fcurlmnces  which  may  be  obsei'ved  in  epileptics.  They  may  present 
alcoholic  deliriiiiii  and  other  ty|>ica!  forms,  such  as  the  delirium  of 
fjersecution  with  it^  characteriHtic  phases.  Tlie  diagnosis  ot  these 
combinations  is  generally  very  difficult  but  not  i«j  possible.  The  evo- 
lution of  the  mental  disturbances  and  the  intlueuce  of  the  bromide 
treatment  upiui  the  associated  ejiilepny  are  vabiuljle  guides.  In  like 
manner  alistinence  and  setlatives  will  overcome  the  alcoholic  deliriiTm* 
Bromide  of  potassium,  which  has  a  marked  effect  ujxm  the  mental 
disturl>ance8  caused  l>y  eiulepsy,  will  i>e  inert  in  a  case  of  systematic 
delirium  developing  independently  in  an  epileptic. 

Epilepsy  having  lieen  recognized  in  a  patient,  we  must  determine 
its  cause,  and  tliis  part  of  the  diagnowih  is  not  always  the  least  difficult 
one. 

»A  clinical  distinction  of  the  greatest  utility  from  this  fK>int  of  view 
is  hei^e  forced  u|K>n  us.  Efulejisy  may  ai)i>ear  suddenly  and  manifest 
itself  by  a  large  numlier  ui  consecutive  fits  and  may  then  not  occur 
again  until  after  a  longer  or  shoi-ter  intenal  of  time;  or  else  it  shows 
itself  only  Ijy  a  con^idsive  attiLck  from  time  to  time  during  many 
years  or  during  the  whole  lifetime  of  a  patient.  On  this  accouDt  the 
division  into  acute  and  chronic  epileiisy  has  been  made. 

It  may  be  stfited  as  a  general  rule  that  in  acute  epile^jsy  the  cause 
is  easily  determined  and  often  declares  itself  spontaneously,  while  it 
may  Ije  very  different  in  chronic  epilepsy. 

Acute  epilepsy  or  eclamj^sia  manifests  itself  in  the  majority  of 
cases  in  the  midst  of  a  train  of  general  or  local  symptoms  wbich 
sometimes  dominate  the  scene.  It  may  occur  at  all  |  periods  of  life. 
In  infancy  it  may  be  the  conse<|ueuce  of  evanescent,  slight  di8turl> 
auces  of  the  general  health,  or,  on  the  other  hand,  of  serious  and 
I  irremediable  lesions.  This  shows  how  much  interest  attaches  to  the 
"recognition  of  the  origin  of  convulsions  in  infants.  They  may  be 
due  to  the  pathological  evolution  of  the  denbil  system,  to  tlie  pres- 
ence of  intestinal  worms,  or  to  siraide  digestive  disturl^ances.  No 
doubt  the  validity  of  these  ciiuses  is  questionable  aside  from  tlie 
morbid  predisposition ;  nevertheless  it  liehooves  us  to  watch  over  the 
^Baouth  and  the  digestive  functions  of  children  suffering  from  eclamp- 
lia.     In  some  cases  the  convulsions  apx>e^r  in  the  train  of  other  cere- 
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bral  Bymptoms  which  indicate  an  inflaiumatory  condition  of  the 
meninges  of  the  braio*  Thev  may  then  lead  to  an  ioc arable  liemi* 
pl^ic  paralysis  or  to  idiocy,  and  the  epilepsy  may  pei-sist. 

In  women  child-bearing  presents  a  condition  which  is  favorable 
to  the  development  of  acute  epile|>sy  or  eclampsia.  It  is  especially 
in  the  last  months  of  gestation  or  at  the  time  of  delivery  that  puer- 
peral eclampsia  manifests  itself ;  but  it  may  appear  much  earlier,  in 
the  first  months  of  pregnancy.  The  cause  should  then  l>e  traced;  as 
a  routine  practice,  whenever  acute  epilepsy  ajipears  in  a  woman  of 
child-bearing  age  the  signs  of  pregnancy  should  be  looketl  for*  In 
other  cases,  again,  eclampsia  does  not  manifest  itself  until  after  de- 
livery. Albuminuria  usually  accompanies  acut-e  puerperal  epileijej, 
but  it  is  not  invariably  present  and  may  be  lacking  (luite  often.  It 
should  always  looked  be  for,  not  alone  during  the  child-bearing  Jif$e 
but  in  all  cases  of  acute  epilepsy,  for  renal  lesions  play  a  prominaiit 
role  in  their  development. 

In  this  conuectiou  it  may  be  incidentally  remarked  that  all  serial 
convulsions  which  may  be  oliserved  in  the  child-lmaring  age  are  not 
necessarily  epileptic,  as  has  been  lai'gely  claimed.  States  of  eclamp- 
sia should  1>B  distinguished  from  hysterical  or  liystero-epileptic  seiz- 
ures. The  diagnosis  may  be  very  difficult  but  will  be  facili totted  bj 
the  study  of  the  antecedents  and  by  the  finding  of  the  stigmata  of 
hysteria. 

Aside  from  pregnancy,  acute  epilepsy  may  manifest  itself  in  the 
adult  under  the  influence  of  general  diseases  or  intoxications.  Flint 
in  this  series  scarlatina  aud  i»lumbism  should  be  cited.  Among  the 
renal  complicatious  of  the  acute  diseases  scarlatinal  nepkritid  on- 
doubtedly  causes  the  invfisiou  of  eclampsia  most  frequently,  Albm^ 
minuria  should  Iw?  carefully  looked  for  in  scarlatina  patients  and  in 
those  recover  lug  frt>m  this  disease.  The  diagnosis  is  sometimes  very 
difficult  in  masked  forms  of  this  eruptive  fever. 

In  plumbism  licute  epilepsy  is  associated  with  the  special  symp- 
toms of  letid  poisoning,  such  as  constipation,  colic,  paralyses,  eU\,  as 
well  as  with  the  cephalic  disturbance>8,  drowsiness,  hebetude,  and  de- 
lirium. The  convulsive  manifestations  have  at  first  nothing  special 
about  them  and  it  is  only  in  the  characteristics  peculiar  to  the  intoxi- 
cation, which  are  easily  recognized,  that  a  differential  element  wtU  be 
found. 

A  similar  remark  applies  to  the  acute  epilepsy  of  chronic  nephii* 
tis.  The  cedema,  the  hyi>ertrophy  of  the  heart  with  gallop  rhythm* 
and  the  character  of  the  urine  will  reveal  6right*s  disease  and  un^ 
mia.  It  should  be  remarked,  however,  that  when  the  fits  aaanme  &b 
form  of  the  status  epilepticus  in  the  course  of  uremia,  the  temfiera- 
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tare  may  fail  to  rise  and  may  even  sink  below  the  normal;  but  now- 
adays rise  of  temperature  can  no  longer  be  considered  as  excluding 
uriemia," 

Acuta  epilepsy  resulting  from  a  cranial  traumatism  is  easily  recog- 
nized; it  occurs  most  frequently  soon  after  the  shock,  bat  its  mechan- 
inm  is  not  always  the  same;  sometimes  it  is  an  osseous  fragment, 
sometimes  a  sanguineous  effusion  which  comjiresses  the  brain.  In 
other  casee  it  restilte  from  a  memngoencephaliti**  following  the  trau- 
matism and  is  accompanied  by  fever,  delirium,  naiusea,  and  vomiting, 
A  8ix>nt4ineou8  effusion  of  blooil  may  produce  the  name  convulsive 
phenomena;  the  hemorrhage  Ih  then  associated  with  the  symptoms 
peculiar  to  the  apoplectic  stroke. 

When  epilepsy  manifests  itself  by  isolated  crises  at  more  or  less 
remote  interyak,  the  search  for  the  cause  is  often  much  more  diffi- 
cult. If  the  attack  takes  i>lace  in  tlie  course  of  an  acute  disease  or  of 
an  intoxication  in  a  patient  who  previously  did  not  present  any  con- 
Yulsive  accidents,  the  relation  of  the  cause  to  this  effect  is  evident;  it 
is  reasonable  to  hoi^e  then  that  the  epilepsy  will  be  transitory.  It  ia 
well  knowTi  that  the  majority  of  the  eruptive  fevers  may  provoke  epi- 
lepsy;  it  has  been  obeer^^ed  in  the  course  of  cholera,  typhoid  fever, 
pneumonia,  pleurisy,  etc.  This  is  true  also  of  acute  alcoholism;  the 
recurrence  of  the  crises  with  each  exct*ss  indicates  clearl>  the  baneful 
effect  of  the  alcohol.  In  chronic  alcoholism  the  relation  is  less  eri* 
dent;  but  the  jiresence  of  the  ordinary  signs  of  intoxication,  trem- 
bling, disturbance  of  speech »  insomnia,  nightmares,  etc.,  in  an 
epileptic  should  lead  one  to  think  of  it,  and  in  a  similar  case  the 
diminution  or  cessation  of  the  fits  under  the  influence  of  abstinence 
will  confirm  the  diagnosis. 

If  the  x>Atient  is  affected  with  syphilis,  energetic  treatment  with 
mercury  and  the  ifxlides  should  he  resorted  to,  for  in  such  cases  these 
drugs  funiish  a  true  criterion  of  the  origin  of  the  epilepsy.  In  fact 
syphilis,  whether  inherited  or  acquired,  is  one  of  the  infections  which 
int»st  fre<iuently  cause  epilepsy.  Hence  even  when  syphilis  does  not 
declare  itself  by  characteristic  objective  lesions,  when  the  osteocopic 
pains  and  the  nocturnal  headache  are  absent,  it  should  be  sus^iected 
whenever  epilepsy  develops  apart  from  every  evident  cause,  especially 
in  a  subject  free  from  marked  here<litary  predisposition,  and  the 
appropriate  treatment  should  l»e  instituted.  Fouruier  has  shown,  in 
fact,  that  syphilis  may  for  a  long  time  manifest  itself  solely  by  epi- 
leptic fits  without  t%ny  other  symjitum.  The  tits  which  occur  under 
the  influence  of  syphilis  have,  moreover,  nothing  special  in  their 
types;  we  may  observe  vertigo,  major  attacks,  and  psychical  forms. 

It  is  ooBTeiiient,  however,  to  consider  separately  that  form  of  epi- 
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lepsy  wbich  appear  iu  the  00111-86  of  an  old  s ypliilis  as  a  iwJi  i 

tertian^  lesiouH  of  the  brain,  gummy   tumors  in  partieokr.    htii 
first  x^l^ce  tlie  age  of  the  patient  may  urouse-  suspicion.    8T|Jiiiii« 
ei>ilepsy  api>ear8  between  twenty -five  and  {orty  years,  while  «>«iW 
spontaueons  epilepsy  generally  develops  before  that  period.   TLxt 
over,  instead  of  setting  in  suddeDly,  in  the  midBt  of  a  state  of  p«fa5 
health,  it  is  pren^eJed  by  a  general  niodificatioD  of  the  organisni. I')  i 
state  of  depression  affecting  the  psychical  as  well  as  the  other  fmr» 
tions.     This  state  c<»nsistM  in  a  loss  of  nnisciilar  jx^wer,  a  weai«Ufl| 
of  the  memory,  nu  intellectual  degradation,  and  an  unfitness  for iOJ 
kind  of  work.     The  patient  exi»erience8  a  feelin^j  of  i>rofonnd  dimM- 
agement  on  ubscrviog  his  iihysical  and  mental  powers  lessening  feflJ 
day  to  day.     D\'s peptic  disturliance^  are  not  rare  and  a  notjible  t* 
of  tlesh  may  ensue.     In  the  luean  time  the  patient  exi>erience!S  w^ 
and  then  some  slight  hesitaticm  in  sj^eech,  nuHibness,  and  a  teiQp^> 
rary  weakening  of  the  limbs.     Siime  patient**  are  in  a  eontinual  m- 
tiginons  state,  othei*B  suffer  from  time  to  time  attaekn  of  true  i«rtip 
with  loss  of  t'fmscioiisne.4.s.     One  of  the  most  charaeteristic  svmptnins 
(jf  this  j>eriod  is  a  headache  generally  located  in  the  frontoparictil 
region,  occurring,  at  legist  at  first,  chiefly  at  ni^lit»  l)e^nning  at  i 
detinita  point  and  gradually  extending  until  the  whole  head  is  ia* 
volved,  and  often  giving  rise  to  an  insuperable  insomnia.     Along  irift 
this  head^M^he  niiiy  be  observed  rheumatoid  pains  in  the  extremities, 
sometimes  fixeih  at  other  times  fleeting.     Finally  the  eonvulaive  »^ 
tacks  appear.     Here  the  disease  presents  some  peculiarities  in  ite 
course.     Thus  it  rather  frequently'  manifests  itself,  at   least  in  the 
beginning,  in  the  form  of  paiiial  or  hemiplegic  seizures.      The  attacb 
follow  eacth  other  at  shortening  intervals  aud  may  constitute  a  tme 
status  epilei>ticu8  unless  treatment  be  instituted.     Al>ove   all,  boir- 
ever,  the   etiological  diagnosis   is   based  on  the  knowledge    of  the 
patient^s  antecedents  and  especially  on  the  results  of  specific  treftt- 
meut  which  as  a  rule  raiudly  ameliorates  the  attacks. 

The  convulsions  developing  in  the  course  of  meningitis  do  not 
differ  in  their  form  from  those  of  ei>ilepsy.  The  concomitant  symp- 
toms, liowever,  usually  enable  us  to  recogniyse  their  origin;  these  are 
fever,  headache,  abdominal  distnrbaDces,  vasomotor  phenomena,  and 
the  chanicteristics  of  the  meniugitie  pulse. 

The  trembling  of  tlie  lips  and  tongue,  the  iDtellectual  and  physical 
enfeeblenieut,  and  the  mental  disturbances  enable  us  to  recognize 
general  paralysis  of  the  insane  in  which  epileptic  convulsions  are 
frequent.  According  to  Wigglesworth ,  atrophy  of  the  papilla  is  a 
very  early  sign,  the  denionstxation  of  which  should  have  great  diag* 
nostic  value  in  the  beginning  of  the  disease.     Tuberculous  meningitiB 
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m»y  likewise  give  rise  to  cotivukioiiH  wliieh  sometimes  precetle  the  ai»- 
peanmee  of  the  most  chanK^t-eristir  ]>hennmeow,  id  the  child  *i8  well  us 
in  the  adult.  It  is  eany  to  iioderHtand  tlie  iiiterettt  attaching  in  similar 
caseii  to  the  etiological  diagnosis,  with  referents  tu  the  prognosis* 

Cerebral  neoplasms  of  every  kind,  w^hether  tuberculous,  gummons, 
or  cancerous,  may  produce  epileptic  fit«.  A  general  examination  of 
the  patient,  inspection  of  the  fundus  of  tlie  eye,  a  study  of  the  func- 
tions of  the  cranial  nerves,  etc.,  will  enable  us  to  suspect  or  determine 
the  nature  of  the  trouMe,  In  two  canes  of  epilepsy  associated  with 
multiple  lipomata,  Letienne  and  Claus  attributed  the  convulsive  seiz- 
ures to  similar  tumoi-s  in  the  brain* 

When  epilepsy  canimt  l>e  traced  to  some  general  or  central  cause, 
le«ions  of  the  jieripheral  or  visceral  nerves  may  account  for  it.  Trau- 
matic lesions  of  tbe  jieripheral  nerves  should  be  aearc»hed  for  w4th 
care,  and  it  may  l»e  lx>rne  in  mind  that  the  i>remonitory  aura  often 
starts  from  the  injured  point. 

In  the  absence  of  every  other  apparent  exciting  cause  the  starting- 
ix>int  of  the  disease  may  1m^  looked  Utr  in  some  visceral  affecti<^>u,  such 
as  intestinal  worrns^  renal  or  biliary  lithiasis,  digestive  disturbant'es, 
etc.  The  origin  of  the  so-called  reflex  epilepsies  is  mtist  frequently 
obecure  and  difficult  to  determine.  In  women  the  counectiun  of  the 
crises  with  the  menstrual  function  may  indicate  an  affection  of  the 
uterus  or  its  adnexa.  In  men,  the  fits  have  been  ascribed  to  stricture 
of  the  urethra,  atresia  and  excessive  lengtli  of  the  prepuce,  etc. 

Among  the  nerves  of  sj^etnal  sense  there  is  one  whose  lesions 
should  be  investigated  with  great  care,  and  that  is  the  auditory  nerve. 
If  we  have  to  deal  with  a  ff)reign  Ixxly  or  a  i>ermanent  lesion  of  the 
ear  the  diagnosis  is  easy ;    but  sometimes  epileiisy  depends  on  very 
evanescent  disturbances  of  this  organ  (Boucheron).     One  of  the  most 
interesting  among  these  is  oV)stniction  of  the  Eustachian  tul>es  with 
rarefaction  of  the  air  in  the  tympanic  cavity  and  pressure  on  the  laliy- 
rinth  (otopiesis).     Tlie  diagnosis  is  all  the  more  interesting  because 
L   the  treatment  is  often  effective.     The  crisis  of  auricular  epilei»sy  is 
"sometimes  ushered  in  by  tinnitus  aurium  and  may  l)e  accompanied 
by  vomiting,  but  otherwise  there  are  no  special  features.     More  fre* 
qnently  vertigo  with  loss  of  consciousness  may  Ih'  oliserveiL     Tlie 
affection  describe<l  as  Meniere's  disetise  or  auricular  ver-tigo  cannot 
lie  categorically  distinguished  from  epilejjsy,  since  in  the  latter  form 
L ,  of  vertigo  consciousness  may  be  retained,  while  it  may  lie  lt»st  in 
F'Mricular  vertigo.     The  differentiation  of  laryngeal  from  epileptic 
vertigo  is  not  much  clearer;  the  advocates  of  the  theory  of  laryngeal 
vertigo,  moreover,  admit  that  it  is  relieved  by  the  bromides  like  au- 
ricular vertigo.*' 
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When  the  recognized  cause  of  epilepsy  is  an  intracranial  lesioo 
the  clinieiaii  must  ascertain  its  seat,  and  in  this  respect  the  extent 
and  the  localization  of  the  convulsions  are  of  paramount  importance. 
If  the  clinical  distinction  between  an  essential  epilepsy  and  the  symp- 
tomatic and  reflex  varieties  cannot  be  made,  it  is  equally  clear  thit 
epilepsv  may  run  a  variable  course,  which  is  to  l)e  well  borne  in  mind 
from  a  diagnostic  point  of  view.  We  have  seen  what  great  interest  in 
this  respect  attaches  to  the  differentiation  of  the  acute  from  tht 
chronic  forms  of  epilepsy.  An  equally  great  interest  belongs  to  tbe 
diagnosis  of  the  site  of  the  lenion  in  distinguishing  [>art.ial  from  gen- 
eral epilepsy  of  sudden  onset. 

It  is  but  fair  to  state,  however,  that  this  distinction  in  in  bd 
purely  theoretical.  Thus  in  the  majority  of  cases  of  so-called  geBenl 
epilepsy  we  obsen^e  either  a  unilateral  predominance  or  strictly  Icxsal- 
ized  initial  con%ailsions ;  very  rarely  are  the  convulsions  exactly  sym- 
metricalj  and  sometimes  we  find  that  attacks  which  at  first  west 
generalized  gradually  l^ecome  more  restricted  and  in  the  end  i» 
limited  i^erhaps  to  a  logospasm."*  On  the  other  hand,  we  may  adi 
that  strictly  localized  lesions  such  as  tumors  have  given  rise  to  onfr 
nary  epilepsy. 

With  this  understanding  it  is  correct  to  say  that  the  dymptoo 
complex  called  partial  epilepsy,  when  well  estabUshed,  has  a  defiiii^ 
semeiological  value ;  it  signifies  an  irritative  lesion  localized  in  the 
brain  on  the  side  opposite  to  the  convulsions.  This  symptom  oon^ 
plex  belongs  not  only  to  cerebral  tumors  but  also  to  localized  menis- 
gitiSf  encephalitis,  jjatches  of  softening,  etc.,  and  may  be  p 
by  uraemia  (Baymond,  Tenneson  and  Chantemesse,  Chauffard,  oi  i 
others) .  I  shall  not  again  point  out  the  concomitant  symptooi  I 
which  enable  us  to  make  the  diagnosis  in  different  cases,  and  »M 
only  dwell  especially  on  pointn  serving  to  permit  an  exact  localizalldi  | 
which  is  particularly  necessary  in  the  case  of  a  cerel>riU  tnnior  jj 
fying  surgical  intervention. 

Let  UH  suppose  that  the  diagnosis  of  an  intracranial  tumor  hasi 
correctly  maile.     The  convulsions  are  clearly  i>artial  and  const 
occur  in  the  same  regions;   ati'ophy  of  the  papilla  has  been  de 
strated  by  the  ophthalmoscope;   persistent  fixed  headache  is  pr<=*^*'i^' 
on  the  side  oppf>site  to  that  on  which  the  convulsions  appear,  at  ui 
level  of  the  so-called  motor  region  of  the  cerebral  cortex,  etc.     Hc»t  | 
is  the  seat  of  the  lesion  to  l>e  determined? 

In  the  great  majority  of  cases  partial  epilepsy  is  caused  by  a  ctjr  I 
tical  lesion.  When  the  epilepsy  is  hemiplegic  from  the  start,  thiiii^] 
to  say,  involves  an  entire  half  of  the  body,  it  would  be  reasonabkio| 
suppose  that  the  lesion  extends  over  the  greater  portion  of  the  ; 
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tree*  This  stipiiositiou  would  be  still  more  probable  when  a 
millor  hemiplei^ia  is  present  on  the  same  side.  But  the  spasm  may 
remaiti  localized,  or  at  least  may  lie  so  at  the  beginning  of  the  attack 
before  it  spreads  over  the  whole  side.  The  localization  of  the  lesion 
may  be  established  by  the  following  rules  based  on  a  certain  number 
of  facts  verified  by  autopsies :  1.  Convulsions  commencing  in  the  fin- 
gers or  the  upper  extremity  correspond  to  a  lesion  of  the  ascending 
frontal  convolution  of  the  opposite  side.  2.  A  lesion  situated  on  the 
summit  of  the  asceodiog  convolutions  and  encroaching  on  the  fissure 
of  Rolando  induces  cf»nvulsions  in  Ixith  the  uj>per  and  lo%ver  extrem- 
ity. 3.  Convulsions  starting  in  the  face  invariably  coincide  with  le- 
sions of  the  inferior  p«trtion  ol  tlie  ascending  convolutions,  4.  Those 
starting  from  the  thigh  are  due  to  a  lenion  of  the  first  frontal  convo* 
lution.  5.  Finally,  leHi«>ns  located  towards  the  central  ^jortion  <»f  the 
ascending  convoluti<uiH  are  intlicat<>d  by  convulsions  of  the  face  and 
of  tlje  extremities  uf  the  opposite  side. 

It  ought  to  be  known,  however,  that  lesions  of  the  cortical  motor 
Eone  are  not  the  only  ones  that  may  cause  spasms ;  the  latter  may  be 
observed  abo  in  conse<iuence  of  legions  of  the  frontal  or  tLe  parieto- 
occipital lobe ;  the  ftirraer  are  often  associated  with  disturbaneea  of 
the  int^'llect,  the  latter  with  disturbances  of  sensil>ility. 

The  sensory  or  sensorial  phenomena  of  the  aura  may  furnish  a 
useful  indication  in  diagnosing  the  site  of  the  lesion,  e8i)ecially  when 
the  spasm  is  at  once  generalized  over  an  entire  half  of  the  bmly. 
Thus  we  may  susj>ect  a  lesion  of  the  occipital  or  sphenoidal  lobe 
when  the  convulsion  is  preceded  by  sensorial  disturbances  of  vision 
or  of  tlie  audition  of  wortls,  etc. 

Finally  it  may  be  remarked  that  cortical  lesions  are  not  the  only 
which  might  excite  partial  epilepsy.  All  the  lesions  involving 
the  pyramidal  trm*t  or  the  motor  fibres  of  the  tongue  or  the  face  may 
produce  strictly  local  con\Tilsions,  whether  they  be  situated  at  the 
level  of  the  cortex,  of  the  centrum  ovale,  of  the  corona  radiata,  or  of 
the  peduncle. 

It  is  important  to  determine  the  nature  of  the  lesion,  especially  if 
lll^e  question  involves  a  tumor  acceaaible  to  surgery.  Tuberculous 
Hiamors  are  more  fref|uent  in  young  persons;  syphilitic  growths  in 
HlndiriduaLs  l»etween  twenty-five  and  sixty  years  of  age.  Moreover, 
Bvphilis  is  the  cause  of  almtTst  one- fourth  of  all  the  tumors  affecting 
^ihe  brain  (Ball  and  Kri«hal)er),  Finally,  cancer  is  ol^served  nn^t 
^b*ef|iipntly  in  advanced  age,  though  this  is  not  an  invariable  rule. 
^hriien  the  tumor  causes  a  perforation  of  the  cranium,  the  probability 
^of  its  cancerous  nature  is  ^reat, 

Epileimy  may  be  simulated  by  certain  [mrsona  with  a  definite  ob- 
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jeci.     It  i»  one  of  the  most  eanily  tiimukted  diBeasei},  Hince  asicio  frutn 

tliB  imroxysms  it  is  compatible  with  otherwise  good  health.  It  is 
uft4^u  very  difficult  to  pronoimee  upon  the  genuineneas  of  an  attack 
which  has  not  lieen  witnet^Hcd.  WTien  the  simuliited  attack  takes 
[ilace  Id  the  presence  of  au  exixirieueed  physician  who  is  familiar 
with  tlie  sympt^Jins  of  e|>ileiisy,  th«  deceit  will  in  the  majority  of 
cases  \m  discovered  hy  some  eircumsttmce.  At  the  same  time  it  mttsi 
be  admitted  that  there  is  no  constant  pathogBomomc  sign  of  an  epi- 
leptic lit.  Dilatation  with  iuHeusihility  of  the  pupil  constitiitt^  still 
one  of  the  best  signs  of  the  genuineness  of  the  attack,  some  state- 
moiits  to  the  contrary  nowitlmtnnding.  The  sphygmographie  tnitv 
ingH  of  the  railial  pidwe  after  the  tit  (Voisiu)  pt)ssess  less  iriij)ortaiie© 
than  has  \yeeii  a!^cril>ed  to  them;  I  have  obtained  anal*»gous  trainings 
after  i>rolonged  muscular  effort  in  normal  subjects.  It  is  obvious 
that  the  discovery  of  some  trick  such  as  the  intrtKluctiou  of  soap  iuln 
the  mouth  with  the  intention  of  imitating  salivation,  etc.,  will  uumaak 
the  malingerer.  In  true  epileptics  the  simulation  of  an  attack  ujaj 
produce  a  genuine  one. 

Pbognosis. 

Epilepsy  is  always  a  serious  affeidiun.  Numerons  accidents  mar 
occur  at  the  moment  of  the  seizure,  such  as  a  fall  into  the  fire,  fnuv 
ture  of  the  L-ranium  nr  of  the  liones  of  the  extremities,  luxations,  el«\ 
Death  may  even  be  due  to  the  lit,  sometimes  by  asphyxia  iudticed  by 
a  pre-existing  lesion  of  the  lung,  sometimes  by  arrest  of  the  heart  or 
by  a  rupture  due  to  some  pathological  state.  Not  only  may  the  heart 
rupture  dming  an  attack,  but  also  the  liver  and  the  diaphnignu  In 
micturnal  attacks  the  patients  are  sometimes  asphyxiated  under  their 
coverings  or  by  pressure  of  the  face  against  the  piUow,  When  the 
tit  occurs  daring  a  meal,  death  may  be  caused  by  the  passage  of  food 
into  the  air  passages.  But  it  is  mainly  after  serial  crises,  in  the 
status  epilnpticus,  that  a  fatid  issue  is  ol>aerved.  It  is  not  rare  also 
after  eclamptic  crises,  and  it  may  occur  iu  consequence  of  n  VMi-n.rt. 
nous  status  epilepticus. 

The  increased  Ijlood  pn^shure  may  produce  not  only  eeehyiuct^esi 
but  large  effusitnis  into  the  celbdar  tissue  or  smaller  exudations  into 
the  anterior  chaml>er  of  the  eye.  The  great  violence  nf  exjdmticm 
nniv  cause  rupture  of  the  frontal  sinuses  with  resulting  pneumatocele 
(Glaus  and  Van  der  Stricht). 

In  a  genenil  way.  partial  epilepsy  is  less  serious  than  geoetral 
epilepsy.  This  statement,  however,  does  not  apply  to  epil«\{isy 
caused  by  cerebral  tumors  assm^iated  with  symptoms  of  comftrRSsion. 
in  wliich  the  prognosis  is  particularly  unfavorable.     When  the  <lt«- 
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"tth  IB  due  to  Bvphilis,  the  i^esulte  of  treatmeut  may  furniBli  groiindB 
for  hoiie. 

(xeneral  ejiilepHy  is  more  serioiw  in  i»roiiortiou  to  tlie  length  uf 
time  it  has  existed,  to  tlie  intensity  of  tlie  atbieks^  and  to  the  more 
Ijrolongeil  stage  of  stertor.  Wbeii  the  disease  dei)enda  ui>ou  a  well- 
marked  i>eripheral  lenion  as  an  exciting  cause*  such  as  an  affection  of 
the  ear  or  a  visceral  disturlM^inee  amenable  to  ti'eatmeut,  tlie  prognosis 
is  somewhat  better.  But  it  will  be  necessary  to  intervene  early,  be- 
fore the  ner\'ous  system  has,  as  it  were,  got  into  the  coDvulsive  habit, 
otherwise  the  removjil  of  the  cause  may  produce  no  result.  The  same 
remark  applies  also  to  syphilitic  and  toxic  (alcoholic  and  saturnine) 
epilepsy. 

WTien  epilejisy  is  associated  with  symptoms  of  chronic  diffuse 
encephalitis,  the  iirognosis  l>eeomes  extremely  unfavorable. 

Epilejisy  may  \te  recovered  from  sinrntaneously  ;  this  is  most  fre- 
quently the  case  with  the  ei>ilepsy  of  early  infancy.  A  large  number 
of  children  suffer,  in  c<mnection  with  dentition  and  digestive  disturlv 
ance^  from  convulsions  which  do  not  recui%  Spontaneous  recovery  is 
also  possible,  though  less  common,  in  the  epilepvsy  of  adults. 

The  introduction  of  bromide  of  potassium  into  therai)eutics  has 
remarkably  improved  the  prognosis.  Absolute  recovery  persisting 
ten,  fifteen,  and  twenty  years  is  rare,  but  amelioration  is  ft-etpient. 
Vertiginous  epilepsy  seems  to  be  even  more  rebellious  to  treatment 
than  psychical  epilepsy. 

The  sequelfle  include  not  only  dementia  resulting  from  the  cerebral 
deterioration,  but  also,  owing  to  the  physical  deidine  ultimately  ensu- 
ing, tuberculosis,  infectious  diseases,  pneumonia,  typhoid  fever,  etc. 


Morbid  ANAToafY. 

Among  the  lesions  to  be  found  at  the  autopey  ot  epileptics,  a  cer- 
tain number  are  tin*  conse<|uence  of  the  <lisease.  Tliese  are  the  cica- 
trices of  wounds  or  bums  presenteil  by  the  skin,  especially  in  the 
prominent  regions,  e,g,,  in  the  face,  tlie  supmciliary  regions,  on  tho 
frontal  and  parietal  eminences,  the  extermd  f»ciipitfd  ]>rotul>eranc*e, 
the  olecranon,  and  the  acromion.  Often  we  find  consolitlnbil  fi  u- 
tures,  and  old  luxations  which  have  liecome  irreducible. 

When  death  has  l)een  the  result  of  a  fit,  and  paiiicidarl>  ni  ili. 
status  epilepticus,  w*e  find  an  intense  congestion  of  all  the  viscera  ;iiid 
(specially  of  the  brain.  The  sinuses  and  veins  are  gorgtHl  with  dnrk 
bhKx!  and  the  meninges  are  injected.  The  white  substance  of  the  brain 
pi-esents  a  red  stippling,  sometimes  with  punctiform  hemorrhages; 
the  gray  sulistance,  a  more  or  less  dark  pink  color.     The  floor  of  the 
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fourth  ventricle  is  rose  gray,  sometimeis  dott-ed  with  ecchymoeee;  the 
Bubstanee  of  the  i-erebellum  preseDtw  a  wine  color.  All  these  signs 
of  congestion  of  the  brain  seem  to  be,  as  Magendie  thought,  tk 
mechanical  product  of  the  convulsion. 

Other  lesions  may  be  conaidered  a8  the  cause  of  the  disease.  It 
is  not  necessary  here  to  describe  all  those  which  may  play  the  part  of 
exciting  causes  of  epilepsy,  but  I  shall  restrict  myself  solely  to  fbo 
brain  lesions  of  epileptics. 

Great  differences  have  been  noted  in  the  volume  and  weight  of  the 
brain  of  epileptics — microcephaly,  excessive  voluiBe  of  the  brain,  ami 
differences  in  the  weight  of  the  two  hemispheres.  In  so-called  e&seit 
tial  ex>ilepsy  there  have  been  dencribed  indurations  of  different  por- 
tions of  the  brain  and  the  medulla,  especially  of  the  olivary  bodiea, 
of  the  hippocampus,  and  of  the  cerebellum.  These  induratiora 
have  been  observed  on  certain  regions  of  the  convolutions,  in  tha 
motor  zone,  on  the  temporosphenoidal  convolutions,  in  the  island  of 
Eeil,  etc.  Thoy  show  themselves  iu  the  form  of  patches  with  t 
grained  appearance,  slightly  elastic,  and  comparable  to  ernBhed  mo- 
rocco leather  or  to  the  surface  of  a  cauliflower.  The  meninges  pre- 
sent no  alteration  at  the  level  of  these  lesions.  These  induratioog 
have  been  well  Htudied  histologically  by  Buchholtz,  and  especially  by 
Chaslin,  The  latter  has  shown  that  they  conBist  of  a  nenroglitf 
sclerosis  with  integrity  of  the  vessels  and  of  the  pia,  and  hia  theotj 
is  that  they  form  an  evolutionary  la^iou,  in  view  of  the  entire  absence 
of  inflammation  in  the  cases  observed  by  him. 

Bleuler  also  found  analogous  lesions.  Blocq  and  Marinesco  ob- 
served this  sclerosis  only  exceptionally ;  in  some  cases  they  failed  to 
find  a  similar  lesion,  more  frequently  they  discovered  in  the  i>8ycho- 
motor  region  some  vascular  leaions  and  lesions  of  the  cells  infiltrated 
with  granulation.  Marinesco  and  Serieux"  are  **  disposed  to  admit 
a  modification  of  the  protoplasm  of  the  nerve  cells." 

Along  with  these  patches  of  induration,  Eilliet  and  Barthez*  and 
more  recently  Boumeville  and  Brissaud,  described  a  tubercular  and 
hypertrophic  sclerosis  of  the  brain,  iu  which  the  convolutions  ai« 
covered  with  projections  and  tuberosities  which  may  attain  the  vol- 
ume of  a  large  nut.  These  protnisions  consist  essentially  of  a  scler- 
ous tissue  which  may  eventually  destroy  the  nerve  elements  and  the 
vessels. 

Crocq  has  given  an  endarteritis  of  the  basilar  artery  and  its 
branches  as  the  cause  of  epilepsy  in  the  atxed.  Claus  and  Van  dw 
Sfcricht  ascribe  the  more  general  role  to  an  infectious  endarteritis,  but 
do  not  furnish  sufficient  proof. 

Greneral  paralysis  of  the  insane,  which  numbers  epilepsy  amoi^ 


its  most  important  symptoms,  is  characterized  by  a  rapid  degenera- 
tion of  the  celk  and  fibres  of  the  gray  cortex  in  its  cerebral  lesions. 

We  know  that  extremely  varied  brain  lesions  ma}^  cause  epilepsy, 
e.jr.,  cerebral  tnmors  of  every  kind,  acute  and  chronic  meniogitis^ 
aneurysms  of  the  large  arteries  of  the  brain,  meningeal  hemorrhages, 
and  hii?matoina  of  the  dura. 

The  lesions  of  partial  epilepsy  of  adults  affect  most  frequently  the 
cerebral  cortex.  Tliey  are  genenilly  situated  in  tlie  cortical  motor 
Zone  (Charcot  and  Pitres),  but  they  may  also  be  Iw^ted  outside  of 
this  zone ;  they  then  act  by  irritation  from  a  distance.  Consequently 
the  topographical  diagnosis  of  a  cortical  lesion  productive  of  Jack- 
sonian  epilei>sy  cannot  be  made  with  certainty  if  the  convulsions 
alone  are  considered.  The  paralyses  in  the  form  of  permanent  mono- 
plegia or  hemiplegia  possess  quite  a  different  value  from  this  ijoint 
of  view.  They  indicate  a  desiruetive  lesion  of  the  cortical  motor  zone 
of  the  opposite  side* 

The  syphilitic  lesions  comprise  princiimlly  arteritis  and  encepha- 
litis or  gummatous  meningitis. 

Pathological  anatomy,  aided  by  clinical  obsen^ation,  shows  that 
these  limited  motor  disturbances  correspond  with  lesions  localized  in 
the  cortex*  according  to  pretty  well-established  lules.  The  reader  is 
referred  to  what  has  been  said  above  in  connection  with  the  topo- 
graphical diagnosis  of  the  lesions. 

As  to  the  sensorial  localizationSi  although  certain  anatomical  and 
clinical  facts  speak  in  favor  of  their  being  likewise  situated  in  the 
cortex,  we  lack  precise  data  for  determining  the  laws  governing  them. 
Id  one  case  of  sensorial  discharge,  consisting  of  flashes  of  red  and 
white  light  in  the  right  eye  with  temporary  hemianopsia,  Byrom 
Bramwcll  observed  a  coarse  lesion  limited  to  the  posterior  extremity 
of  the  occipital  cornu  of  the  left  hemisphere.'* 

Epileptic  dementia  has  long  been  considered  as  having  no  char- 
acti?riatic  lesions.  Bevan  Lewis  and  WTiitwell  demonstrated  the  ex- 
istence of  a  degenenition  of  the  ganglion  cells  of  the  cerebral  cortex, 
consisting  in  a  nuclear  vacuolization,  sometimes,  but  not  constantly, 
associated  with  pigmentation,  Tliis  form  of  det^eneration  is  not 
peculiar  to  epilepsy,  for  it  is  also  met  with  in  alcoholic  dementia* 

Pathooemesib. 


For  the  first  scientific  pathogenic  theory  of  epilepsy  we  are  in- 
to Marshall  Hall.     Ttiis  theory  located  the  disease  in  the 
iulla.     Based  as  it  was  on  the  experiments  of  Claude  Bernard, 
Brown-S&iuard,  Eussmaul,  and  others,  and  on  the  pathological  »- 
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searches  of  Schroeder  ran  der  Eolk,  this  theory  has  found  numerooa 
advocates.  Despite  the  various  lesions  discovered  in  post-mortem 
examinations,  the  ilisease  was  always  attributed  to  the  abnonnal 
hyi>erexcitability  of  the  mednlla.  This  hyperexcntability,  moreover, 
it  was  claimed,  could  be  brought  about  either  directly  or  in  a  reflex 
way  through  the  influence  of  a  distant  cause,  Germain  See  deiined 
epilepsy  as  a  disease  characterized  by  an  hereditary,  congenital  or 
acciuiretl,  but  invariably  permanent  exaggeration  of  the  reflex  activi* 
ties  of  the  medulla  oblongata. 

While  the  medullary  theory  is  able  to  account  for  the  motor  phe* 
nomena,  for  the  resjiiratory  and  circulatory  disturbances,  it  is  in- 
sutiicieiit  iu  other  res^iects,  particularly  to  exi>Jain  the  i»8ycbic«l 
l>heuomena-  The  cortical  theory  of  epilepsy,  which  is  gradually 
gaining  ground  since  the  first  observations  of  Hughlings  JackBon 
(18(53),  is  much  more  satisfactory  in  this  respect. 

It  is  now  known,  from  the  experiments  of  Fritsch,  Hitzig,  and 
Ferrier  that  the  gray  coi-tex  of  the  convolutions  is  directly  excitable, 
coutrai*y  to  the  lielief  formerly  entertained*  It  is  furthermore  known 
that  the  cortical  excitations  of  the  same  region  give  rise  to  isoiistatit 
reactions,  that  is  to  say,  to  muscular  spasms  which  are  always  alike 
(Carville  and  Duret,  Franijois  Franck  and  Pitres).  Horsley  and 
Beevor  have  most  accurately  determined  these  cerebral  localizations 
iD  the  monkey.  In  man,  as  we  may  convince  ourselves,  for  iustance, 
on  trephining,  the  same  eflfects  are  produced.  Loc-alized  irritations 
fjf  the  cortex  have  excited  convulsions  in  the  face  and  in  the  limits  of 
the  opfiosite  side. 

This  corticiil  theory  explains  not  only  all  tlio  motor  phenomena^ 
but  it  alone  can  acrcount  for  the  psychical  paroxysms  presented  by 
epile|)tics,  for  the  emotional  states  described  al>ove,  the  iutellectual 
auni^,  the  abrupt  modifications  iu  tlie  affective  sentiments  which 
usher  in  the  att»w*k,  etc.  Tlie  same  intery»retation  hanoonizes  with 
other  facts,  sucli  as  the  ass(x?iatiou  with  epilepsy  of  symptoms  of 
aphasia  and  word  blindness— phenomena  whose  cortical  k 
is  well  known. 

Tlie  importance  which  attaches  Ui  the  [>articipation  of  inferirJr" 
nerve  centres,  however,  cannot  be  denieil,  were  it  only  in  the  geneml- 
ization  of  the  convidsive  phenomena.  The  excitability  of  the  cortex 
is  ]»ut  in  ojieration  either  directly  or  in  a  reflex  way,  under  the  influ- 
ence f>f  a  ^>eriphenil  irritation.  The  cortical  centres  give  the  signal 
for  the  explosion  which  reverlierates  in  the  inferior  centres. 

I  still  have  t^»  indicate  briefly  tlie  pathogenesis  of  the  priueipal 
phenomena  of  the  attack*  Like  the  latter,  the  aura  results  fmm  a 
cortical  excitation;  it  should  tlierefore  no  longer  l»e  looked  upon  an  a 
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peripheral  cause  of  tlie  fit,  an  was  doue  formerlv,  but  aa  formiug  an 
integral  part  of  the  attack,  of  which  it  is  merely  the  initial  j^hase. 
The  I088  of  consciousnei^s  is  easily  explained,  if  we  admit  that  the 
discharge  has  for  its  seat  the  superior  cerebral  centres,  and  it  is  not 
Beoeesary  to  explain  it  by  tlie  inter\'ention  of  cerebral  aneemia  ac- 
cording to  the  theory  advocated  by  Browii-Sequard.  The  contrac- 
tion of  the  i>erii>heral  vesselb  cx^curs  at  the  onset  of  the  fit  and  ac- 
counts for  the  pallor  of  the  face  and  the  increase  of  arterial  tension. 

But  we  must  admit  that  loss  of  consciousness  may  ensue  even  after 
removal  of  the  two  8Ui>erior  cervical  ganglia  of  the  gi*eat  sympathetic, 
as  seems  to  be  proved  by  the  oi>erations  of  Alexander.  In  a  more 
recent  paper''  Brown-Se<iuard  has  l)een  forced  t<»  the  admis8it»u  that 
the  loss  of  consciousness  is  due  to  am  inliibition,  but  this  is  no  longer 
an  explanation. 

The  theory  of  antemia  has  still  in  its  favor  the  experiments  of  Ast- 
ley  Cooi»er,  of  Kussmaul  and  Tenner,  of  Douders  and  Van  der  Beek 
Callenfels,  of  Nothnagel,  and  others.  Salathe  obsenetl  tliat  when 
an  animal  is  fastened  to  a  platform  in  continual  rotary  motion,  its 
brain  becomes  anpemic  i»r  congested,  according  to  whether  tLe  head  is 
directed  towards  the  centre  or  towards  the  periphery ;  Gutnikow,  who 
repeated  the  experiment  with  guinea-pigs  after  excision  of  the  sciatic 
nerve,  found  that  epileptic  convulsions  eusued  only  in  anaemic  con- 
ditions of  the  brain.  Haig  believes  that  an  excess  of  urates  in  the 
bloo<l  causes  contraction  of  the  arterioles  and  capillaries :  that  this 
contraction  leads  to  pallor  and  coldness  of  the  extremities  and  may 
prcKluce  the  same  effects  in  the  cerebral  circulation^  giving  rise  to 
epileptic  attacks. 

However,  in  absinthic  epilepsy  Magmm  ol)eerved  marked  conges- 
tion of  the  hemispheres,  and  Todorski  noted  that  during  an  attack 
produced  by  irritation  of  the  cortex  by  means  of  interrupted  curreots 
the  yessela  of  the  pia  dilated  and  the  carotid  pressure  increased; 
and  this  occurred  in  the  i)erii)heral  terminations  as  well  as  in  the  cen* 
tral.  Neverthele^ss  the  theory  of  a^mia  is  still  generally  accepted 
and  Hallager  recently  agaiu  wrote  in  its  defence.  This  theory  may 
be  mlapted  to  the  cortical  locslization  of  epilepsy. 

Since  Fritsch  and  Hitzig  demonstrated  the  excitability  of  the  cor- 
tical substance  of  the  brain,  a  large  number  of  exf>eriments  have  been 
made  to  determine  the  functional  localizations.  When  the  irritations 
of  the  motor  region  are  liuiited  and  feeble,  they  induce  monospasms 
or  convulsions  affecting  only  a  small  group  of  muscles ;  when  the  ex- 
citation is  applied  to  a  more  extensive  region,  or  when  it  is  very 
intense  or  pnilouged,  the  convulsive  movements  involve  neighboring 
muscles  or  all  the  muscles  of  the  extremity.     When  the  excitation  is 
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still  more  intense,  it  may  affect  one  entire  half  of  the  body  or  even 
botlj  sides.  Ransom  showed  that  electric  irritation  of  the  cerebral 
coiiex  in  man  caused  movemeuts  prweded  by  a  vague  seusaticm  in 
the  parts  involved.  This  sensation  whieh  is  attributable  t4>  vascular 
movements  (Schafer)  may  l>e  compared  to  the  aura.  Excitationfl  of 
otlier  than  motor  zones  act  only  when  they  are  very  intense  or  greatly 
prolonged  and  their  effect  ceaseH  iiiter  the  motor  zones  have  been 
removed  (Pitres). 

'  Irritation  of  the  white  subHtimco  of  the  convolutions  may  likewise 
cause  eonvuLsions  (Bubuoff  and  Hoidenhain),  Ziehen  also  obBerved 
that  excitation  of  the  optic  layer  of  the  caudate  nucleus  may  give  riso 
to  spasms.  Thf^  experimeuts  of  Mott  and  Schafer  show  that  excite'- 
tion  of  the  tilu-es  of  the  verticijly  divided  cor]>us  calloaum  csanaeo 
contractions  analogous  to  those  produced  by  irritation  of  the  motor 
zone  of  the  opjiosite  side;  this  helps  us  to  understand  how  tumors  of 
the  corpus  callosum  provoke  epilei)sy  (Hansom), 

When  an  animal  has  previously  undergone  cortical  excilaiion 
(Pram^Hjis  Franek)»  or  when  the  coiiical  sulmtance  ha«  l>een  irritated 
by  the  ajiplication  of  some  Huid  like  Liebig's  extrail  (Koranyi  and 
Tauszk),  peripheral  irritations  determine  in  the  muacles  supplied  bj 
the  irrit^ded  cortical  territory  convulsions  which  may  become  genend- 
ized  when  the  initation  is  int4^usifi*Hl.  The  antecedent  irritation 
gave  rise  to  the  formation  of  a  Im-ns  mhitjris  rrsifttrnfnt  affocttnl  with 
an  irritid)le  weakness,  and  this  hel|>s  to  explain  the  paii  played  by 
pt^ripheral  irritations  in  the  causation  of  attacks  in  subjecta  suff*^rink' 
frf)m  ccmgenital  or  acifuired  lesion  of  the  brain. 

The  convulsions  not  only  involve  the  muscles  of  the  extreuatjcsi, 
but  those  of  the  alKlomen,  the  tliorax,  and  the  glottis  are  likewis*.* 
affect^^L  The  initial  cry  has  therefore  been  explained  by  the  abru]jt 
crmtraction  of  the  thorax  coinciding  with  the  spasraotlie  narrowing  of 
the  glottis.  The  obstriicti(m  to  the  reH|>iration  and  circulation  ac» 
counts  for  the  injection  of  the  bic%  which  then  follows,  and  alao  for 
the  sanguineous  effuaions  or  hemorrhages  wldch  may  occur.  The 
incontinence  of  urine  and  fteees  may  l>e  exjilained  by  the  contraction 
of  the  alnlominal  muscles;  but  it  hasalsii  been  demonstrated  that  the 
l>huhler  and  the  intestines  contract  inde]>ondeDtly  during  th©  con- 
vulsive sUige. 

The  Ht4»rtor  and  the  clouding  of  the  intellect  and  memory  foU 
lowing  the  attack  are  to  be  explained  by  the  *    '  ion  of  the  cer^ 

bral  A^ortex  consecutive  to  the  discharge,     F<^  uterpretation  of 

the  post-epileptic  pjiralyses  we  may  avail  ourselveg  of  the  theory  of 
exhaustion  fonnulated  by  Rolw^rt-son  and  Tf>od  and  adoiitt^l  by 
HughliugH  Jackson*     The  non-excitability  of  the  cortex  after  nol^atil 
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repeated  irritations  liaa  been  experimentally  ilemonstrated,  and  it  in 
reaaanable  to  suppose  that  the  paralyses  observed  in  tbe  muscular 
regions  wliieh  Lave  l>eeii  the  site  of  violent  cunvidsioos  are  probably 
due  t4>  the  exliauBtiou  of  cortical  irritability  by  an  intense  discharge. 
Still  Hallager  explains  it,  like  the  attack,  on  the  theory  of  aiijemia* 

The  cortical  centres  give  the  signal  for  the  discharge  that  rever- 
berates in  tht!  mt?dullary  centres  which  explode  in  their  tiii'n ;  never- 
theleas,  the  existence  of  cortical  centres  is  not  indispensable  to  the 
production  of  jiartial  or  general  epilepsy ;  a^*?nn«ideral>le  number  of 
anencep  halo  lis  monsters  die  in  con^'^llHion8.  Goltz  observed  that 
dogs  which  had  been  rendered  apathetic  and  stupid  by  the  ablation 
of  both  hemispheres  could  still  have  ci avulsions;  in  one  of  Se[)iiili*8 
cases  the  centres  were  eompletelx^  destroy eih  According  to  Mari- 
nesco  and  Serieux,  bulbar  lesions  dojiot  give  rise  to  convulsions ;  the 
sensory,  intelleetuah  and  motor  attacks  would  I>e  explained  by  the 
rather  special  im(»lifation  of  the  neurons  of  perception,  of  the  neurons 
of  association,  or  of  tlie  neurons  of  discharge.** 

AVe  know  but  little  about  the  causes  of  the  paroxysmal  ap]iearanoe 
of  the  sei^nires.  Having  asceiiained  by  intravenous  injections  an 
increase  in  the  tctxicity  of  the  urine  l>efore  the  paroxysm  and  a  dimi- 
nution after  it,  I  have  been  inclined  to  attribute  the  discharge  to  an 
accumulation  of  toxic  products  in  the  IiIockI."  Mniret  and  Bosc 
have  obtained  identica.1  results."  Claus  and  Van  der  Stricht  report 
analogous  effects  in  operating  l»y  means  of  gastric  injections.  The 
feee^rches  of  Hertt^r  and  Smith  are  also  favorable  to  the  view  of 
the  toxic  origin  p^e\^ously  maintained  by  Flint,  The  latter  author 
ascribed  an  important  part  t/<i  the  products  of  intestinal  putrefaction* 
and  they  have  refuted  Haig  s  theory  that  the  attack  is  caused  by  the 
acciimidation  of  uric  acid  in  the  blood ;  they  deny  in  particular  that 
there  is  a  diminution  of  uric  acid  in  the  urine  liefore  the  attack. 

The  coincidence  of  epileptic  fits  with  peripheral  neuritis  (Cagney) 
may  be  cited  in  support  of  the  toxic  theory. 


^ 


Trejiticemt. 

The  treatment  of  epilepsy  includes  two  important  indications :  on 
the  one  hand,  the  treatment  of  the  attacks ;  and  on  the  other  hand  the 
modification  of  the  morbid  constitntion  which  gives  rise  to  them,  that 
is  to  say,  the  treatment  of  the  underlying  cause, 

WTien  the  recurrence  of  the  fits  manifestly  depends  upon  such  a 
cause  as  alcoholism,  moral  emotions,  or  fright,  we  may  hope  to  suc- 
ceed in  snppressing  them  or  at  least  in  lessening  them  oonsideraWy 
by  the  removal  of  this  cause.    For  instance,  the  effect  of  abstinence  is 
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one  tkat  can  be  clearly  eBiablislied  in  certain  asylum  {mtiente  who 
suffer  from  fits  only  after  they  have  availed  themselves  of  the  per- 
mission  to  go  out* 

Attacks  preceded  by  an  aura  may  sometimes  be  prevented  by  the 
resort  to  measures  whicL  are  largely  empirical  and  are  often  employed 
by  the  patients  themselves  after  they  have  learned  by  experience  to 
recognize  the  siKnificanoe  of  the  preraonitt)ry  signs.  Thus  when  the 
aura  consists  of  a  peripheral  sensation,  sut^h  as  a  cramp  in  an  extrem- 
ity, the  attack  can  often  be  arrested  by  a  constriction  of  the  limb 
above  the  seat  of  the  sensation*  Sometimes  a  strong  ligature  is  re- 
quired to  obtain  this  result^  sometimes  constriction  with  the  hand 
suffices. 

Certain  patients  whose  fits  are  preceded  by  a  uniform  mental 
representation  may  avoid  the  attack  by  coDcentrating  their  thoughts 
upon  some  other  subject.  Cases  of  this  kind  have  been  interjireteil 
as  a  proof  of  the  possible  influence  of  volition  upon  epileptic  dis- 
charges; this  influence  is  indirect 

In  otlier  iuatances  the  manipulation  to  l>e  performed  for  the  pre- 
vention of  the  att*M!k  has  no  Ijearing  U[>on  the  aura,  and  success  is 
obtained  by  mere  iiccident.  One  attack  is  arrested  by  compression 
of  the  supraorbital  nerves  at  their  points  of  emergence,  another  by 
the  application  of  cold,  by  the  ingestion  of  some  cold  liquid,  by  ener- 
getic flagellation,  etc. 

The  inhalation  of  anu^thetics  (chloroform,  ether,  nitrite  of  amyl, 
etc.)  has  been  tried  with  the  same  object,  but  these  agents,  aside  from 
the  fact  that  their  absorjitioLi  is  often  too  slow  to  produce  a  uaeful 
effect,  may  sometimes  themselves  provoke  an  attack* 

When  the  convulsions  have  commenced,  there  is  nothing,  with 
lure  exceptions,  that  can  arreiit  them.  The  only  measuivs  to  hf*  taketi 
Mre  those  of  preventing  harm  tt:>  the  imtient,  such  as  injury  and  suffo- 
cation* 

Wlien  warne<l  of  the  impending  fall  by  the  pallor  of  the  face,  he 
should  l>e  protected  as  much  as  iX)SHible  from  the  shock,  l^e  placed 
horizon tiUy  upon  his  back,  the  head  bent  somewhat  backwards,  and 
he  should  l>e  reBtraiuixl  in  such  a  way  that  the  violent  and  rei>eated 
movement'*  may  not  veHult  in  coutusions.  The  clothes  should  be 
loosened,  especially  around  the  neck.  The  windows  are  to  be  opened 
in  order  to  lessen  the  difficulties  of  respiration  as  much  as  possible 
by  a  supply  of  pure  air. 

Certain  precautions  are  indicated  for  the  night.  A  conaiderable 
numl)er  of  epileptics  die  of  suffocation  during  their  nocturnal  attac]cs« 
being  strangled  either  by  their  clothes,  or  by  preAHtcg  their  fao0 
against  the  pillow,  or  perhaps  by  being  rolled  up  in  the  bed  ooftM^ 
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ing8.  CI066  8ui)ervi«ioii  is  therefore  indispeuaable  wlieu  uoeturual 
fits  are  aDticipated. 

Deatli  by  suffocation  may  also  occur  during  the  muscular  resolu- 
tion of  tlie  stage  of  stei'tor,  owing  t*>  the  thupiiing  of  the  timgue  njinn 
the  superior  orifice  of  the  larynx  in  the  dornal  }>osition.  The  head, 
therefore,  should  be  inclined  sideways  so  that  the  tongue  m^y  fall 
forwards  by  its  own  weight.  Si:>metimes  resort  to  artificial  rGspira- 
tion  becx)mes  necessary. 

The  sleep  which  follows  the  tit  should  Ije  left  undisturlied.  After 
an  attack  the  |iatient  should  receive  substantial  nourishment  in  a 
moet  concentrated  form. 

During  the  attacks  of  {psychical  excitement  I  have  obtained  good 
results  by  physical  agents  whose  effect  is  to  lower  arterial  tension  by 
causing  marked  dilatation  of  the  cutaneous  vessels.  A  mustard  bath 
or  wrapping  in  sheets  dipi>ed  iu  mustard  w^ater  produces  so  much 
relief  in  certain  cases  that  the  [>atients  themselves  demand  the  appli- 
cation when  they  feel  the  attack  coming  on.  Bromide  has  not  time  to 
act  and  the  narcotics,  though  they  sometimes  moderate  the  violence 
of  the  seizures,  do  not  shorten  them  appreciably. 

In  the  status  e[)ilepticus  or  during  the  serial  crisea  we  nuist  begin 
by  removing  the  patient  from  every  source  of  excitement,  by  prevent- 
ing all  outside  noises,  and  by  darkening  the  room;  and  above  all 
when  the  patient  regains  consciousness  between  the  attacks  he  must 
be  prevented  from  moving  and  sj)eaking.  Mechanical  measures  for 
lowering  arterial  pressure  may  prove  useful  (ligature  of  the  inferior 
extremities,  extensive  sinapisms,  etc.). 

Various  measures  have  been  proposed  for  the  status  epilepticuB. 
The  bromides,  even  in  large  doses,  are  far  from  |iroducing  their  usual 
effect  in  this  condition.  Little  advantiige  has  l»een  derived  from  the 
employment  of  anflesthetics  or  inhalations.  It  is  important  to  coun- 
teract the  organic  deterioration  in  tliis  state  by  artificial  alimentation. 
The  patients,  whose  recovery  I  have  witnessed  after  considerable 
elevation  of  temi)erature,  w^ere  fed  by  the  stomach  tube  during  the  en- 
tire duration  of  the  status  epilepticus* 

In  the  acute  epilepsy  of  pregnancy,  puerperal  eclampsia,  ab- 
straction of  blood  which  is  still  often  employed  gives  few  encoori^- 
iug  results.     The  aniesthetics,  esjiecially  chloral,  succeed  l)etter. 

When  albuminuria  has  been  demonstrated  in  a  pregnant  woman, 
A  milk  diet  fumishas  a  goml  prophylactic  me^isure  against  eclampsia. 
Wlien  the  disease  manifests  itself  at  the  end  of  pregnancy  the  induc- 
tion of  delivery  may  bring  about  the  cesBation  of  the  attacks;  in  cer- 
tain cases,  however,  they  pei*sist. 

Before  instituting  general  treatment  in  an  epileptic,  diligent  search 
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The  rule  is  always  to  resort  to  local  measures  in  cases  of  this  kind, 
for  the  treatment  is  usually  eflfective.  Sometimes  insiKniiicant  irri- 
tations iovolvini^  the  terminal  extremities  of  a  nerve  may  be  the  cause 
of  all  the  trouble  and  their  removal  may  effect  a  cure, 

Lq  like  manner  the  extraction  of  foreign  bodies  from  the  ear  or 
the  naaal  fosssB,  as  well  as  the  removal  of  na3oi)Ijaryijgeal  polyj»i, 
huA  caused  the  disappearance  of  the  epLlB|>tic  ctrisen.  I  have  re- 
ferred several  times  to  auricular  epilepsy.  This  demands  appro- 
priate treatment.  Li  temfwrirary  olistruction  of  the  Eustachian  tube 
with  compression  of  the  lab}  rinth  resulting  from  the  vacuum  in  the 
tympanic  cavity,  insufflations  of  air  thnmgh  the  tul>e  are  very  effec- 
tive in  suppressing  the  vertiginous  attacks  which  often  complicate 
this  affection.  Anomalies  of  refi-action  must  be  corrected. 
^b  Epilepsy  consecutive  to  cranial  traumatisms  furnishes  important 
^^perative  indications. 

Partial  epilepsy  may  appear  in  consequence  of  a  slight  trauma  in- 
volving only  the  integuments.  In  similar  cases,  having  thoroughly 
acquainted  ourselves  with  the  condition  of  the  injury,  we  may  resort 
to  local  revidsives  which  will  suffice  in  the  majority  of  instances. 
StUl  there  are  rebellious  ca^es  in  which  these  measures  fail,  and  in 
that  event  we  should  lye  justified  in  trephiniug.  It  may  happen, 
moreover,  that  epile|jHy  is  caused  by  au  iDtracrauiid  effusion  of  blood ; 
■■symptoms  of  cerebral  compression  will  then  )>e  present  in  addition  and 
trephining  may  bring  relief  by  allowing  the  blood  tti  escape. 

When  the  trauma  is  severe,  as  in  fracture  of  the  cranium  and  de- 
repression of  the  fragments,  the  indication  is  wtill  more  urgent.     Epi- 
Hlepsy  sometimes  appears  sixd<lenly  and  fully  developed  under  these 
^circumstances  and  trephining  is  imi>eratively  called  for,  so  that  any 
physician  may  be  forced  to  perform  it.     It  is  evident  tliat  the  site  of 
the  operation  is  plainly  shown  by  the  injury  and  hence  the  question 
of  localization  will  not  arise. 

I  When  epilepsy  hius  devek>ped  a  long  time  after  the  trauma,  the  cor- 
tespondence  of  the  probable  localization  of  the  disturbance  with  the 
|>osition  of  the  cicatrix  forms  an  indication  for  operation.  However, 
the  statistics  of  the  treatment  by  trephining  of  partial  traumatic  epi- 
lepsy should  be  revised  and  all  cases  excluded  which  have  not  been 
observed  a  sufficient  length  of  time.  Agnew  has  reported  statistica 
of  this  kind  in  which  there  were  only  four  recoveries  among  fifty -seven 
cases,  while  thirty-two  others  seemed  to  be  temporarily  improved. 
Judging  from  the  facts  given  by  tliis  author,  surgery  ought  to  be 
particularly  useful  in  primarily  relieving  traumatic  depressions;  but 
after  the  morbiil  habit  is  formed  it  becomee  almost  hopeless  and 
medical  treatment  alone  is  effective. 
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Aside  from  traiimatisins,  in  spontaueons  affections  like  isAntst 
nial  effusions  and  tumors  operation  holds  out  at  least  a  hopedti- 
lief.  Contemporary  surgery  can  boant  of  sev^eriil  operative  socfmet 
in  the  removal  of  cerebral  neoi>ksm8.  In  this  intervention  tbfiqo* 
tion  of  localissation  presents  great  importance;  the  existence ot kd 
spasms  coincitlin^  with  a  fixed  paiD  in  the  head  on  the  opposite  sii, 
and  particularly  i>aralytic  phenomena  in  the  memberB  affected  vitl 
the  spasm,  furnish  a  jirecise  indication  of  the  road  to  be  followed  it 
the  search  for  the  neoplasm. 

The  statistics  collected  by  Hale  White  and  Allen  Starr  showti* 
only  two  |>er  cent,  of  all  cerebral  tnmom  justify  a  surgical  operttiJii 
and  in  Iiis  critical  study  Kroenlein  concludes,  as  Bergmann  does  lii^ 
wise,  that  the  indications  for  operation  in  cerebral  tumors  are  T«f 
limited. 

In  the  tieatraent  of  epilepsy  of  sudden  onset,  recourse  is  had  te 
the  trephine  even  in  the  al)sence  of  trauma  and  of  any  syinptoi 
of  cerebral  tumor,  after  all  other  therai>eutic  measures  have  failed 
It  must  l)e  admitted  that  the  cures  obtained  under  these  conditioii 
are  doubtful,  and  it  is  reasonable  to  suppose  that  the  impn>vema< 
obsen^ed  was  n(>t  due  to  the  trephining.  In  fact,  it  is  well  kaon 
that  every  violent  intervention,  whether  medical  or  surgical,  may  fce©- 
porarily  modify  the  course  of  epilepsy. 

While  the  methods  of  medication  directed  against  the  excitiag 
causes  of  the  diHease  have  given  encouraging  results,  tliose  founded 
on  theoretical  conceptions  and  put  in  operation  especially  bv  tk 
older  phyaicians  have  proved  futile.  Thus  blood-letting,  which  adi 
upon  the  congestion  or  plethora,  has  been  employed  in  recent  \ 
with  success  by  Lepine  in  the  epilejjsy  occurring  in  certain  large  i 
of  plethoric  haljit.  Evacuanta,  purgatives,  and  emetics  meet  only  1 
limited  indications.  Ile\ailsive8  have  scarcely  given  satisfactory  f^- 
suits;  Hying  blisters,  however,  seem  tti  be  of  some  service  when  the 
attack  is  preceiled  by  a  constant  peripheral  aura.  Among  the  revul- 
sives, likewise,  slight  ignipnncture  applied  rei>eatedly  to  the  cmniAl 
region  corresponding  to  tlie  motor  centres  which  seem  to  be  the  sitP 
of  the  discharge  has  appeared  to  me  to  be  un(|ue9tionably  effectiTC 
in  some  cases. 

Permanent  compression  of  the  carotids  has  been  tried  with  a  view 
to  modify  the  cerebral  circulation;  these  and  the  vertebral  vessels 
have  even  l>een  ligated.  The  rennlts  offer  very  little  encouragement, 
and  the  same  remark  applies  to  the  removal  of  the  superior  cervical 
ganglion  (Alexander) , 

The  treatment  of  epilepsy,  while  addressed  to  the  cause  when  it  is 
accessible,  must  be  directed  also  against  the  symptoms  with  the  view 
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of  producing  a  favorable  iufxliiieatiou  in  the  spasmogenic  tendeney  of 
tbe  nervous  sysU^ni.  I  sliall  not  liere  enuraerak*  all  the  historical 
reinedicH  which  I  have  reviewLxl  iu  mj  book  on  epilepsy,  but  shall 
limit  myself  to  the  most  interesting. 

Antiai)asm<Klics  have  long  <x'cuiiied  an  imi>ortant  place  iu  the  treai- 
inent  of  epilepsy;  some  of  them  ai*e  still  in  use.  Among  these  may 
be  named  cami>hor,  opium  and  its  derivatives,  valerian,  and  bella- 
donna. This  lust  drug  is  recornraended  by  Debi'eyne  and  h\  Truus- 
Beau,  esjKKually  for  the  nr>cturaal  incontinence  of  urine  which  is  often 
an  epileptic  manifestation*  It  is  given  in  the  form  of  powders  of  the 
extract;  and  the  active  iirinciple,  atropine,  in  the  form  of  the  neutral 
sulphate  or  of  tlje  valerianate,  is  also  employed.  I  have  obsen^ed 
from  the  use  of  belladonna  an  apparent  cure  in  a  case  of  serious 
vertiginous  epile^jsy. 

The  so-called  rational  methods  of  treatment  of  essential  epilepsy 
have  produce<l  so  few  results  that  empiricism  has  become  rampant, 
and  long  would  be  the  list  of  remedies  recommended  as  specifics  for 
the  disease  and  which  would  deserve  trial  only  after  the  failure  of  all 
drugs  that  liave  l)een  tested. 

Let  me  mention  only  silver  nitrate,  oxide  of  zinc  vaunted  by  Gau- 
liius  and  restoi-ed  to  favor  by  Herpine,  phosphide  of  copper,  ammo- 
niacal  sulphate  of  copi>er,  etc,  Antipyrin  relieves  the  headache  and 
migraine,  but  it  seems  t^i  have  no  influence  on  the  course  of  the  fits. 
In  exceptional  crises  Ixirax  give*j  goixl  results,  but  it  exposes  the 
]iatient  to  quite  a  number  of  cutaneous,  digestive,  and  esijecially  ren&l 
disturlmnces  the  gravity  of  which  I  have  iwintetl  out  elsewhere.** 

Bromide  of  iH»t/issium,  first  ustnl  by  Locock  iu  1851  in  the  treat- 
ment of  epile[)8y,  is  still  tbe  drug  most  generally  employed;  the 
therai>eutic  successes  obtained  from  its  use  and  which  have  never  been 
denieil  justify  the  favor  in  which  it  is  hehh  The  sedative  effect  of 
bromide  of  jK>taKsiuni  manifests  itself  in  the  nervous  system  as  well  as 
in  the  smrw^th  and  striated  muscular  system  and  conse<^|uently  also  in 
the  circulat<:»ry  apparatus.  It  acts  not  only  l>y  dinnnishing  the  ex- 
citability of  the  nervous  centres  but  also  by  modemtiug  congestions, 
whatever  their  seat  and  nature. 

The  bromide  should  Ije  administered  by  the  stomach;  it  must  be 
puT^,  that  is  to  8ay»  it  must  be  free  from  iodide  and  especially  chlor- 
ide of  potassium,  and  from  the  sulphate  and  carbonate  of  potassium. 
When  t^iken  in  the  fasting  condition  it  sometimes  causes  cramjis  of 
the  stomach ;  taken  too  soon  after  a  meal  it  often  gives  rise  to  diges- 
tive disturlmnces;  it  is  lie«t  given  at  the  beginning  of  the  meals. 

The  dose  varies  according  to  age;  the  average  dose  for  adults  is  4 
to  8  gm.  (3  i.-ij.)   daily,  but  some  jmtients  can  take  with  advan- 


fi52 


FiRE— EPILEPSY. 


tage  20  (3  y*)  and  oven  30  gm.  (3  i.)  or  more.      Children  of  &biJ 
fuui*  to  five  years  easily  bear  2,  3,  or  4  gm.  (^.  xxx.,  xh%,  or  li-,»;ii 
the  age  of  ton  to  fifteen  yeans  tUey  can  t^ike  doses  almost  aa  laigiDi 
tlioBe  of  adults. 

The  bromide  may  be  prescribed  always  in  the  same  doeeorelseit] 
graduated  increasing  and  decreasing  doses ;  in  tlie  latter  c&Be  we  W- 1 
gin,  for  example,  with  4  gm.  (  3  i.)  ami  m\d  1  giu.  (f^r,  xv.)  eaeli  vtiA] 
until  7  to  8  gni,  (gr,  cv.-exx.)  are  reached  and  then  ^ly  }mek  tatki] 
initial  dose  (Charcot).  It  may  also  be  prescribed  in  massive daeeiil] 
hi,  20,  and  25  gm,  (3  iv.,  v.,  vi,)  every  two,  three,  or  four  dara,  I 
I  prefer  the  continuous  method.  The  tolerance  for  the  drug  of  Mfl 
individual  eao  be  determined  only  by  experience.  We  may  incB 
the  dose  by  1  gm.  every  month  so  long  as  it  produces  no  symptonij 
4)f  intoxication,  until  the  tKerajieutic  effects  become  evident, 
limit  of  tlie  imTease  is  merely  the  limit  of  tolerance.  The  ther 
tic  eflect  may  manifest  itself  only  after  very  lar^e  doses. 

The  bromide  should  not  be  sto]>ped  in  the  course  of  an  effectin 
treatment  under  any  pretext,  excejit  in  the  case  of  an  acute  adyi 
disease  in  which  it  woidd  l>e  formally  eontraindiea.ted.     Even 
tlie  disease  seems  cared  the  drug  should  l>e  crmtinued  ;  the  bromide  f 
mains  almost  an  article  of  diet  for  the  recovered  ex^ileptic,     ^Vheii  t 
fits  have  not  recurred  for  a  year  or  ti^^o,  we  may  try  a  gradual  mln 
tion  of  the  drug,  but  this  must  be  done  with  great  caution,  since  it  ifj 
a  fju^t  that  the  recovery  is  never  assured  and  it  is  possible  that  with*' 
premature  arrest  of  the  treatment  the  disease  will  recur  in  an  ft«it^ 
form,  as  the  status  epilepticus,  and  the  i>atient  may  thus  l>e  fore*  1  * 
settle  his  old  account.     The  sudden  withdrawal  of  the  bromide,  ^-^^ 
when  it  seems  to  produce  no  effect,  is  not  without  danger  of  the  «^ 
currence  of  the  status  epilepticus. 

Although  radical  cure  iiersisting  for  many  years  is  rai"e,  amelioiv 
tion  is  the  rule,  there  being  a  diminution  either  in  the  number  or  ia 
the  severity  of  the  paroxysms,  whatever  form  tliey  present. 

The  bromide  may  occasion  certain  accidents  which  it  is  nsefol  to 
know  and  which  are  designateil  as  brominism.  Sometimes  it  is  a^n^ 
intoxication  which  presents  itself  in  either  an  acute  or  a  chronic  ftinn. 

Acute  brominism  manifests  itself  in  two  ways,  by  inebriety  and  hj 
stupor.  Bromine  inebriety  consists  of  a  state  of  more  or  less  marked 
exaltation,  together  witli  anorexia,  redness  of  the  tonfnie,  headacM 
and  extreme  irritability  which  disappears  on  withdrawal  of  the  drug- 
In  other  instances,  after  a  very  brief  phase  of  excitement,  the  j«- 
tient  falls  into  a  kind  of  comatose  coDdition  from  which  nothing  e*a 
arouse  him ;  resi>iration  is  slowed,  the  pulse  becomes  weak,  anddeatb 
would  unquestionably  ensue  if  there  were  no  intervention.     The  witt 
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drawttl  of  the  drug  does  not  suffice  to  remove  the  symptoms;  rapid 
elimiuation  by  the  iBteatines  must  be  eflfected  by  the  administration 
of  drastic  cathartics.     Recovery  then  follows  very  8i>eedily, 

Chronic  bromiiiism  is  characterized  by  a  state  of  general  depres- 
sion. The  face  is  pale,  the  mucous  membranes  are  dry  and  colorless, 
and  there  is  gradual  emaciation ;  tbe  features  become  expressionless 
and  betray  heljetude  with  subKcquent  true  stupor;  the  liml^  become 
weak,  the  sensibility  is  blunted,  memory  and  intelligence  are  greatly 
^nfeebled;  finally  fever  sets  in,  the  respiratory  passages  are  engorged, 
I'Ttod  the  patient  succumbs  with  sympt^ims  of  adynamic  i)neumonia. 
Timely  intervention,  as  in  the  preceding  case,  may  prevent  this  fatal 
termination.  In  some  cases  the  brouiine  intoxication  acts  especially 
on  tbe  functions  of  nutrition,  giving  rise  to  a  cachectic  state  with 
emaciation  and  general  atony.  The  administiation  of  tonica,  iron, 
quinine,  and  hydrotherapy  will  remedy  this  condition. 

The  must  fre<fuent  complicatiims  of  the  bromide  treatment  are 
those  presented  by  the  skin.  They  take  the  form  either  of  a  dissem- 
inated confluent  acne,  e8i>ecially  in  the  face,  in  the  dorsal  regions,  on 
the  arms  and  thighs ;  or  else  of  indurations  in  the  sbai^e  of  i>val  tnber- 
cles  or  elongated  patches  developing  in  the  thickness  of  the  corium. 
liese  indurations  may  become  cnnfliient  and  ulcerate,  causing  exten- 
Ive  losses  of  substance  Burrounded  by  a  violac»eous  zone  of  a  very 
teristic  aspect.  They  are  ol»served  principaOy  on  the  anteri*)r 
jHtnloce  of  the  extremities,  though  they  may  also  l>e  present  on  the 
^Drearm  and  even  the  face.  Their  distribution  is  sometimes  symmet- 
ricah  In  young  children  the  bromine  eruptions  occasionally  attain 
an  enormous  devebipment. 

In  order  to  i>reveut  the  cutaneous  manifestations  of  the  bromide 
the  akin  must  be  maintiuned  in  an  extremely  cleanly  condition  by 
antise[)tie  washes ;  the  administration  of  arsenical  preparations  is  very 
useful,  and  finally  elimiuatioii  In    the  kidneys  must  be  favoreii  by 
Ka%iug   iliun*ticii  or  simple  diluent  drinks;    milk  is   to  be   i^eeom* 
Hiende<l.     In  a  large  number  of  cases  intestinal   antiseiisis   prcnes 
^iarkedl>   efficient  in  counteracting  the  incidental  effects  of  the  bro- 
mide, whose  ai'tion  it  even  seems  h)  aid.  The  utility  of  an tisejiticB 
enables  us  to  umh  rstaml  the  well-known  good  effect**  of  purgatives 
administered  empirically. 

Bromization  by  large  doses  favors  the  development  of  certain 
^mfeetions,  notably  pneumonia ;  hence  buccal  antisepsis  should  not  be 
0leglocted. 

The  bromide  when  exhibited  during  pregnancy  dor^  not  hinder 
ae  devehiiinipnt  of  the  fretus,  nor  hiis  it  any  deleterious  effect  upon 
puerperium.     On  the  contrary,  gestation  constitulea  an  indication 
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for  the  adminiatration  of  bromides  to  epileptics;  even  if  the  drag  lia?e 
DO  effect  upon  the  mother,  there  is  reason  to  believe  that  it  exerto  a 
favorable  influence  upon  the  product  of  conception.  Several  instanoai 
of  brominiam  caused  by  liR^tiition  have  been  rej)orted,  hence  rtozsliiigs 
may  be  acted  upon  by  giving  the  drug  to  the  wet-nurse. 

Other  preparati<-»n8  of  bromine  have  been  used  in  eitilej^By.  The 
bromides  of  fluilium,  lithimn,  aud  ammonium  have  given  good  reHult«. 
The  combination  of  several  bromides  seems  to  have  producjed  ©veo 
better  results  than  the  exhibititm  of  aDV  single  bromide,  Imt  pemitivf 
proof  of  this  still  remains  to  Ije  furnished*  Mention  may  alwo  be 
made  of  tlie  bromides  of  camphor,  arsenic,  calcium,  zinc,  and  gold* 

For  several  years  I  have  experimented  with  l>romide  of  stnsdiliiua, 
whicli  in  the  majority  of  cases  seems  to  have  been  equally  effieiiei0Bt 
AS  the  bromide  of  {>otfisaium,  but  less  Uable  to  cause  gastric  dislurh- 
ance. 

The  bromides,  especially  that  of  potassium,  have  been  (reqoentty 
comljined  with  other  drugs  such  as  belladonna,  opium  (Flechaig, 
Benneke),  codeiue,  and  iidonia  vernalis  (Bechterew);  but  thene  com- 
binations seem  U\  have  succee<ledno  letter  tb an  the  l>romide  alone* 

Afl  an  adjuvant  to  the  internal  medication  in  epilepsy  such  physi- 
cal agents  as  hyihotherapy  and  olectricity  are  often  employed  with 
suocefld. 

Hydrotherapy,  for  whose  methodical  application  in  the  treaimezit 
of  epilepsy  we  are  indebteil  to  Fleury,  seems  unable  to  effect  a  cure 
by  itself,  but  when  associated  with  tlie  bromide  treatment  it  indaeen 
a  favorable  moditieation  of  the  general  condition. 

Electricity  is  employed  chiefly  in  the  form  of  the  contizmoas  ear* 
rent.  The  practice  inchule^s  galvanization  of  the  sympathetic  or  of 
tlie  head,  the  cun-ent  being  x*a«sed  obliquely  from  the  frontal  it^gicm 
to  a  point  diaTiietrically  opi>osite  at  the  nucha.  Althaaa  also  reeom- 
meuds  tratisverse  galvanization  of  the  mastoid  apophyses.  Kseber 
advises  general  fanidization* 

Some  special  symptoms  are  improved  by  a  few  very  simple  a^^entft. 
The  headiK^he,  which  is  sometimes  so  intense  in  epileptics  that  it 
has  been  proposed  tt>  relieve  it  by  the  application  of  the  trephine, 
may  be  ameliorate^l  l>y  a  much  more  gentle  measure,  by  compre^fiio^ 
Briquet,  who  recommends  its  efficacy  in  hysterical  headache,  adruies 
y»ermanent  compression  by  means  of  a  circular  band.  I  have  sttceasi^ 
fully  use<l  a  very  simple  apparatus  which  permits  of  the  exereifie  ci 
imift^rrn  cc»mpression  upon  the  entire  head,  or  of  local  ]ire«SQn«  opco 
some  point.  It  consists  of  a  cloth  cap  with  double  walls  diyided  into 
radial  comi)artments  which  may  l>e  filleil  with  shot. 

The  trimtment  of  epilepsy  should  properly-  be  combined  with  i 


measures  of  general  bygiene.  It  is  BeU-evident  that  certain  profes- 
sions or  bodily  exercises  should  be  proliibited.  The  patients 
should  Dot  be  allowed  to  esiiose  themselves  to  the  danger  of  fire, 
water,  a  fall  from  a  height,  etc*  Tbia  rule  ai>i>lieB  also  to  iutellectuiil 
labors  which  re<iuire  great  mental  application,  aiid  to  social  condi- 
tions w^hich  demand  contiBual  preoccupation. 

0[)en-air  exercise  is  l>eneticial  to  epileptics,  provided  it  be  moder- 
ate, but  violent  exercises  may  induce  an  attack.  The  alimentation 
of  these  i^atients  demands  no  special  consideration  exce^it  that  it  should 
l>e  nourishing  and  very  abundant,  for  a  large  numlx^r  of  tlieni  are  de- 
bilitated, anaemic,  scrofulous,  or  precUsposed  to  tulierculosis.  Of 
course,  digestive  disturbances  must  be  attt^ntively  treated.  The  qual- 
ity and  quantit;^'  of  the  focRl  should  be  constantly  watched  over,  ft>r 
any  dy8t>eptic  trouble  is  liable  to  cause  iiaroxysms. 

The  education  of  epileptic  children  presents  the  greatest  difficul- 
ties; their  excessive  impressionability,  their  abrupt  changes  of  tem- 
l>er,  and  their  impulses  must  lie  counteracted:!  with  extreme  circum- 
sj^ection.  In  our  intt?rcourse  with  them  they  must  become  convinced 
both  of  the  gorKl-will  of  every  one  arouud  them  as  well  as  of  the 
supremacy  of  the  law.  Their  moral  education  is  even  more  difficult 
than  their  physical  or  intellectual  instruction ;  here  above  all  the  neces- 
sity i>resent8  itself  to  adapt  the  imnishmeut  to  the  fault,  and  to  inflict 
it  immediately  after  its  commission  if  we  desire  that  it  should  be 
understood  as  punitive^  and  thus  do  gofni 

Young  epileptics  must  be  closely  watched  with  reference  to  the 
sexual  functions.  The  habit  of  masturbation  which  is  fretjuent  among 
them,  and  very  baneful  in  their  condition,  may  pfissildy  dejiend  upon 
some  local  irritation  which  should  \je  removed.  For  instauce,  cir- 
cumcision has  been  performed  with  success  in  cases  of  excessive  length 
or  narrowing  of  the  prejiuce.  Even  in  adults,  genital  excitement  of 
any  kind  generally  has  a  dei>lorabIe  influence  upon  the  course  of  the 
disease.  Therefore,  the  i>atients  should  1^  removed  as  far  as  possible 
from  such  excitement;  marital  intercourse  should  be  almost  abso- 
lutely interdicted* 

The  number  of  epileptics  is  sufficiently  large  to  make  their  social 
condition  a  problem  of  the  highest  interest.  The  distinction  l>etween 
dangerous  and  harmless  epileptics  is  not  so  e*isy  to  make  as  might 
be  believed.  It  cjin  never  }w  asserted  that  a  patient  of  this  class,  who 
has  previously  been  quiet  and  inoffensive,  may  not  become  violent  at 
any  moment. 

A  large  numlier  of  these  patients,  even  when  they  are  exempt  from 
mental  di^^tiirbances,  are  oldiged  to  give  up  their  profession  on  ae- 
Ci>unt  of  their  convulsive  fits,     ^Vnd  even  if  they  are  able  to  assist  in 
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their  maiiiteDance,  tliey  still  become  a  charge  on  their  familj  or  th? 
public.  They  would  be  eufficieutly  assisted  if  tliey  were  ftimishfti 
eimijly  the  meaos  of  following  their  vocation  at  liberty  in  surroandr 
ingH  adapted  to  their  iiifiriaity  and  interested  in  tolerating  it.  Mno« 
would  l>e  benefited  by  the  family  plan  wliicli  is  practised  in  BelginL 
and  Scotland,  At  all  events  they  should  be  collected  in  hospitAl* 
and  not  in  asylums.  In  practice  a  large  number  are  neverthelei- 
admitted  to  the  latter ;  for  being  often  uualile  to  get  assistance  in  h» 
jjitals  they  ]>rBfer,  with  the  connivance  of  the  family,  to  be  treated 
as  insane,  rather  than  to  remain  without  any  help. 

Epileptics  li^'ho  have  frequeut  attacks  or  fits  followed  by  mental 
disturbaDces  aud  intellectual  weakness,  and  those  suffering  feoo 
idiocy  or  imltecility,  are  properly  t^red  for  in  insane  asylams.  Ifl 
the  large  asylums  in  which  such  patients  are  niuneroiis  it  is  best  to 
bring  them  t<jgether  in  a  special  section,  for  they  are  often  quarrel- 
some aud  a  source  of  aunoyance  to  the  other  patients. 

Violent  epilej>tics  should  be  committed  to  8i:K>cial  institutions  tm 
the  responsibility  of  those  in  authority.  We  may  say^  that  an  epilep- 
tic is  dangerous  when  he  commits  damage  or  is  violent  in  his  Whir 
vior,  and  is  only  ]>reveuted  liy  fonre  from  doing  injury.  Against  tl» 
former  society  may  protect  itself  by  placing  Mm  under  conditioai 
which  will  prevent  him  from  doing  damage  thereafter,  and  thes# 
measm*es  must  be  permanent,  for  there  is  no  objective  fact  that  wriiiU 
permit  any  one  to  affirm  that  an  epilei>tic  is  cured.  As  to  the  latter 
class,  when  they  are  restraiued  by  public  authority,  or  ou  the  reqae^ 
of  their  friends,  this  can  l>e  done  only  with  the  object  of  gnanlis^ 
against  possible,  but  not  proven  danger.  As  the  law  cannot  admit 
crime  by  thought,  aud  as  it  cannot  aseril>e  a  crimiual  intent  to  a  brotJ 
act  often  committed  without  motive  and  without  demonstrable  pr?- 
meditiition,  it  would  l>e  permissible,  when  the  disease  has  been  modi- 
fied aod  the  patient  no  longer  presents  any  disturbances  callitii;^  to 
intervention,  to  set  liim  at  liberty  if  bis  family  will  become  ze&pcm- 
sible  for  his  good  l>ehavior. 

The  French  criminal  law  says  in  article  64  of  the  penal  code  with 
reference  to  mental  aflfccHons:  "There  c*in  be  neither  crime  iKir 
offence  when  the  accused  was  in  a  state  of  dementia  at  the  time  of  tin 
act,  or  when  he  was  constrained  by  a  force  which  he  was  xx>w6rl6e8lo 
resist. '' 

The  Society  of  Legal  Medicine  in  1875  terminated  its  discussita 
on  the  responsibility  of  epileptics  by  the  statement  "that  the  geDenI 
rules  governing  the  examination  into  the  responsibility  of  the  insane 
apply  likewise  to  epilepsy." 

This  is  not  the  place  to  discuss  legal  provisional  but  we  cannot  piv- 
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test  too  earnestly,  both  in  the  name  of  science  and  in  the  name  of 
social  utilitv,  agiiin«t  the  legal  inequality  estjiblished  in  favor  of  the 
insane,  I  have  elsewhere  insisted  upon  the  impossibility  of  making 
a  general  distinction  between  criminak  and  the  insane,  based  uiion 
objective  charaott'ristics.  But,  on  the  other  hand,  the  law  in  my  opin- 
ion cannot  establish  a  distinction  between  the  ditferent  categories  of 
dangerous  persons,  and  should  be  maile  to  apply  tf>  all  indiscrimi- 
nately. When  the  accused  has  been  convicted  as  the  author  of  the 
crime  the  same  verdict  should  lie  rendered  agiiinst  him,  be  he  insane, 
l>assiouate,  or  of  sound  mind.  It  is  only  in  the  caiTying  out  of  the 
sentence  that  account  shouhl  l>e  taken  of  the  condition  of  sanity  or  dis- 
ease of  the  con\nct,  and  an  enlightened  criminal  administration  may 
apply  the  measures  best  suited  to  improvement  or  cure  in  the  indi- 
Tidual  case. 

Be  this  as  it  may,  the  conduct  of  the  forensic  physician  in  a  simi- 
lar case  should  be  extremely  resei-ved:  he  must  stat-e  only  what  lie 
has  himself  ascertained,  and  he  should  not  apply  his  obsenations  to 
the  text  rifthe  law.  The  tpiestion  as  to  the  e<|uitable  decision  and 
the  moral^esj2Qpsibility  are  out  of  his  province.  When  the  ex[jert 
himself  has  been  a  witness  f)f  an  attack  and  when  he  has  determined 
in  the  accused  certain  somatic  phenomena  which  are  sufficiently  char- 
acteristic^ he  may  testify  to  the  existence  of  epilepsy.  But  he  must 
\)e  more  reserved  with  reference  to  mental  disturbances  which  are  not 
in  themselves  characteristic,  as  well  as  in  the  int-erpretation  of  acts 
which  he  has  not  witnessed;  for  the  characteristics  which  are  con- 
biden'd  as  si>ecific  in  epileptic  impulses — unconsciousness,  amnesia, 
^l)sence  of  remorse,  etc.— are  beyond  control  and  should  never  enter 
into  scientific  expert  testimony, 
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THE  SPASMODIC  NEUROSES^ 


CHOREA. 

Chorea  Vulgaris. 

Ordinary  chorea,  the  eborea  of  S^clenliam  and  of  Bouteille,  al- 
though tleseribeil  as  an  uide}>eiideiit  morbid  8tate,  as  a  ueui'osia,  haa 
eome  to  be  considered,  in  the  latter  half  of  the  [jresent  century,  as  a 
mauifestatioQ  of  a  general  couditiou,  eBjiec^iallj  of  acute  articuhir 
rheumatiHiB.  Germain  See,  with  8ume  restrictions,  aduiitted  the  ex- 
istence of  purely  neurotic  cases,  but  Koger  looked  upon  it  as  always 
rheumatiBUial  in  ciiaracter.  Bouchut  advocated  the  an«>mic  theory. 
Others  interpreted  chorea  a^  a  retlex  pheuomenoD.  Those  who  still 
defend  its  independence  have  classed  it  as  a  neurosis  of  gnmih  in 
close  relation  with  hysteria,  as  a  cerebrospinal  neurosis  of  evolution, 
dependent  upon  w^hich  are  cardiac  and  rheumatic  manifestations. 

In  my  opinion  chorea  is  a  symptom  complex  which  resembles 
hysteria  both  in  its  etiology  and  in  its  manifestatinns,  tlie  latter  com* 
prising  mot^ir,  sensory,  and  intellectual  lUsturbances.  This  symptom 
complex,  whether  complete  or  [)artial,  manifests  itself  under  various 
cx^nditions.  Its  clinical  picture  closely  resembles  that  caused  by  cer- 
tain cerebral  lesions,  thus  enabling  us  to  draw  legitimate  deductions 
as  to  the  localization  in  the  brain  of  temporary  or  i)ermanent  disturb- 
ances of  nutrition  which  constitute  the  underlying  anatomical  cim* 
dition. 

Etiology. 

Chorea  appears  most  freijuently  in  childhood,  especially  between 
the  siJtth  and  fifteenth  year,  though  it  may  be  obserred  in  the  adult 
and  even  in  old  age.  Senile  chorea,  however,  is  as  exceptional  as 
congenital  chorea.  Chorea  is  quitp  often  hereditary,  especially  in 
its  chronic  form  (Huntington) ;  but  much  more  frequently  it  is  one 
of  the  neuropatliic  family  taints,  that  is  to  say,  the  patients  gen- 
erally belong  to  nervous  families  and  are  nervous  themselves.  All 
debilitating  conditions  favor  its  deirelopment ;  as  a  rule  it  is  most 
freciuent  in  punj,  anemic,  chlorotic,  scrofulous,   and  tuberculous 
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childreB,  and  may  be  observed  in  cousequence  of  faulty  alimentatkii, 
bad  hygiene,  sexnal  excesses,  masturbation,  school  drudgerj,  a  paifr 
ful  emotion,  or  a  bemorrliage;  it  is  often  preceded  by  troubled  sleep 
which  may  be  included  among  the  etiological  conditions  as  weUM 
among  the  fly mptomH.  Certain  states  of  fatigue  have  a  particular  iu- 
flnence  upon  its  production,  for  instance  child-bearing.  In  cborei 
gravidarum  it  is  especially  difficult  to  distinguish  the  res i>ective  parts 
played  by  physical  and  moral  conditious.  Chorea  aj^peara  most  fre- 
quently during  the  firnt  i»regnnney,  sometimes  in  the  second,  rarely  in 
later  gestations.  Women  who  have  chorea  in  the  second  pregnaitf  j 
often  suffered  from  it  in  the  fii*st.  I  know  a  woman  who  was  choreie 
in  all  of  her  live  jiregnancies.  Chorea  of  pregnaDcy  often  develops  in 
women  who  had  suffered  from  infantile  chorea.  Exceptionally  chore* 
gravidarum  may  develop  at  the  end  of  pregnancy,  but  more  freqnantlj 
during  the  firnt  four  montliH. 

Acute  articular  rheumatism  is  the  general  diBease  in  connectioo 
with  which  chorea  occurs  most  frequently.  G.  See  and  H.  Roger 
liave  chieily  contributed  to  the  estjiblishment  of  thia  relationship. 
But  rheumatism  is  neither  a  necessary  precursor  nor  an  invariable 
concomitant  of  chorea,  which  may  arise  independently  of  it.  Obvious 
or  latent  rlieumatic  infection  seems  to  play  merely  the  i>art  of  an  excit- 
ing cause  in  the  same  way  as  the  other  infectious  diseases,  such  as 
measles,  variola,  scarlutina,  typlioid  and  intermittent  fevers,  cholera, 
blennorrhagia,  iofiueuza,  pneumonia,  wlioofung-congh,  etc.,  not  to 
speak  of  syphilis  which  has  Mkewise,  and  justly,  l>een  jjiven  aa  a  cau^- 
tive  factor  of  chorea.  Grasset  and  Kauzier'  admit  that  chorea  maybe 
the  sole  manifestation  of  hereditary  rheumatism,  but  the  instance 
cited  by  them  has  reference  to  chronic  rheumatism — an  affectioD 
which  should  Ije  separated  from  acute  articular  rheumatism  and  whicli 
resembles  the  neuropathies  Iwth  in  its  origin  and  io  its  manifesto 
tions.  Chorea  may  also  develop  in  consefjuence  of  an  intoxicstioQ;  fl 
Demme's  observation  with  reference  to  iodoform  seems  convincing. 

Not  only  general  x>hysical  or  moral  shocks  may  cause  chorea,  but 
it  may  be  due  also  to  local  lesions  or  irritations  such  as  intestinal 
worms^  dentition,  gastric  disturbances,  lesions  of  the  nasal  fcmsfB  or 
of  the  pharynx,  and  traumatisms  or  surgical  lesions  of  the  extremi- 
ties. Mention  may  likewise  be  made  of  ocular  fatigue  in  connec- 
tion with  the  efforts  required  by  anomalies  of  refraction  (Stevens,  d© 
Schweinitz). 

The  undisputed  part  played  by  moral  emotions  and  by  contagion 
is  another  fact  confirmatory  of  the  analogy  between  ordinary  chorea 
and  hysteria.  It  is  known,  moreover,  that  chorea  often  coincides 
with  hysteria  in  young  girls,  that  hysteria  frequently  simnlatdB 
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chorea,  and  tbat  a  number  of  choreics  preeent  liyaterical  stigmata  and 
particularly  tlie  ovariau  (Marie). 


41 


Stmptoms. 

The  invasion  nf  chorea  is  often  preceded  by  a  more  or  leas  pro- 
longed prodromal  jieriod,  but  we  find  in  it  the  confirmed  conditions 
of  the  morbid  state*  In  this  respect  relapses  are  especially  in- 
teresting because,  liefore  aiaytliing  in  his  appearance  strikes  the  ob- 
aerver,  the  patient  feeln  liimself  attackeil  and  gives  notice  of  his  condi- 
tion. The  initial  phenomenon  seems  to  be  physical  prostration.  In 
a  case  of  rehii)se,  Ijefore  any  motor  trouble  was  manifested  and  even 
before  the  patient  had  Ijeen  able  to  recognize  an  increased  irritalnlity, 
there  was  marked  fatigue  with  a  lesseneil  energy  of  the  movements ; 
the  lowered  dvDaniograijhic  curve  showed  the  step-like  form  seen  in 
the  fatigue  of  hysteria  and  the  reiiction  time  was  prolonged.  These 
facts  were  noted  during  the  four  days  preceding  the  onset  of  the  abnor- 
mal movements.  In  the  prcxlromal  periml  the  attention  is  observed 
to  diminish  with  the  energy  of  voluntary  motility ;  then  morbid  irrita- 
bility develops,  followed  by  motor  and  psychical  instability.  Modifi- 
cations of  the  character  and  conduct  are  noted ;  the  patient  loses  his 

:aiety,  becomes  anxious,  capricious,  irritable,  hard  to  get  along  w  ith ; 

,e  seems  indifferent  to  wliat  concerns  him  the  most;  the  weakness  of 
the  memory  is  striking,  Tliis  condition  often  presents  remarkable 
oscillations ;  under  the  influence  of  moral  or  physical  excitations  more 
or  less  prolonged  phases  of  exaltation  are  observed ;  then  w  hen  the  eir- 
eumstjinces  eliange,  especially  in  the  evening,  the  patient  passes  from 
the  most  exalted  joy  to  a  profound  depression,  This  prodromal 
jieriod  is  sometimes  marked  by  the  appearance  of  dyswsthetic  zones, 
|>articularly  in  the  spinal  region,  by  subjective  sensations,  such  as 
numbness,  prickling  in  the  extremities,  itching  around  the  natural 
orifices,  and  photopsia.  At  the  same  time  there  are  often  insomnia, 
fi'ightful  dreams,  or  night  terrors. 

Mainly  after  physical  or  moral  shocks  we  may  observe  a  sudden 
onset  marked  by  a  con Milsive  epileptiform  or  hysteriform  crisis,  or  by 
delirium,  vomitings  or  an  intense  headache,  with  or  without  febrile 
movement. 

The  conrulsive  movements  constitute  the  most  striking  feature 

I  the  morbid  state.     Sydenham  had  remarked  that  in  the  beginning 
e  movements  consist  in  a  weakness  manifested  chiefly  in  the  legs 
by  a  kind  of  limp.     It  seems  in  fact  that  the  initial  phenomenon  con- 
sists of  a  variable  paresis  of  the  muscles  which  no  longer  resist  the 
on  of  their  antagonists.     We  can  demonstrate  an  instability  which 
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if  Ik0j  are smiill;  Uw  luuidwiiting  beeomn  iirognbr,  tlngi  3k|g0)l«, 
aad  finally  aJlogeflier  impoasible.  The  ann,  ahooldeira.  CMe^  and 
loQgoe  becooie  the  aeat  of  tm^gidar  tvitchings  whidi  the  patienl  k 
aoon  aaalife  to  onniwl.  These  egEleod  to  the  tnlerkr 
to  the  citber  aide  of  the  hodj  m  a  TaiiaUe  otder  of 
quite  often  the  eoankhne  phenoiaaia  laeMina  a  latand 
naDoe;  eacoofitioiiani'  thejr  ranam  limited  to  one  aide  mi$. 

The  aspect  of  the  patieiit  is  characieristie  bj  naaon  of  the  £aeoid* 
anee  of  the  motemeiita  of  Ib^  lUffpreiit  miaelee  of  the  laee  and  cs- 
tiemities.  The  forehead  is  wrinkled  and  raMiolhed  agais*  the  ^a* 
farowa  aie  knitted  or  taised;  the  ejdida  twitch,  open,  and  doae;  the 
lipa  aie  atietched  or  .leogtheoed;  the  lafaud  oommiaanrea  are  dsava 
up  and  down  with  abaolale  ineobereDee;  moet  fireqaentij  the  hoaiot 
Qgoiia  mnadea  relax  oo  one  side  aod  eontnici  cm  the  other.  Theejca 
paitidpate  in  these  movementBy  as  does  also  the  kxagaev  vhidi  la 
aonietiroiw  proibnded  tnmk  the  month,  and  again  elin^  to  the  pakle^ 
from  which  it  is  soon  detached  with  a  amaek.  The  oontoitioQa  of 
the  featmnea  are  associated  with  distnrbanoee  of  ey Neeeh ;  the  avtieala- 
tioti  ie  hesitating  or  »tnttering  nnless  there  is  oomplete  glooaoplagts; 
the  sounds  are  emitt^  bj  j^-ka  and  are  often  cut  abort  bj  fahie  ; 
naiioa<3  and  noisjr  eisploaiooa.  Singing  beeomea  imi 
the  patients  are  tneapafale  of  regnlating  and  analaining  i 
The  neck  is  bent  to  one  side*  stretched,  and  twisted.  The  i 
of  the  limbs  are  uoleas  distnrbed;  the  arms  aresgitaied,  the  ahoaUas 
are  elevated,  the  hands  drop  such  objeots  as  tbej  are  holdiiig  or  ap^ 
set  those  they  are  trying  to  avoid.  The  gait  is  also  peGsoltar;  th» 
choreic  lifts  Ida  kg  snddenly,  throws  it  sailewa^a,  and  aometiawa 
Uilh.  Maaticatioo  and  deglutition  are  at  times  moeh  inlarfered  witt. 
The  digestive  and  respiratory  functions  are  likewise  disturbed  bj  the 
movements  of  the  thoracic  musclea. 

When  the  choreic  movements  manifested  either  during  fOibmlaqr 
actions  or  in  a  state  of  re(>ose  are  limited  to  one  side,  it  is  most  crftee 
the  left  Among  223  cases  S^  observed  47  of  hemiehorea  and  18  of 
partial  chorea;  but  the  localization  ia  never  so  strict  as  in  hemidioias 
or  partial  chorea  associated  with  paralyses  with  gross  lesjoaa.  It  taj 
rare  for  a  iMrtial  f^pasm  ta  remain  limited  to  one  group  of 
during  the  eutire  course  of  the  chorea;  this  localiaatiou  is  at  moat  ai 
phenomenon  of  the  onset  or  of  the  terminatioiL  Sometimes  chorea 
presents  itself  in  a  crossed  or  alternating  form,  rarely  it  r^rmmrf  m 
paraplegic  type. 

As  a  rule  sleep  interrupts  tlie  couvulsionSp  barring  grara 
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tional  oaaes  in  which  thej  persiBt.  Tha  sleep  is  often  of  short  ilura- 
tioD  And  troubled  by  frightful  dreams.  Sleep  induced  by  chloroform, 
chloral,  etc,  also  interrupts  the  choreic  spasms.  Occasionally  cer- 
tjiio  vt»lantiiry  movements  provoke  a  recrudescence  of  the  spasms. 

The  pupiln  are  often  dilated  and  more  so  on  the  side  subject  to 
the  severest  spasms.  Bosenthal  und  Benedikt  have  noted  an  in- 
creased electrical  excitabilit^>\  Tlie  tendon  reflexes  are  generally  ex- 
jiggerated. 

Sensibility  in  its  various  forms  is  found  affected  in  nearly  all  cases 
in  which  it  is  carefully  stutlied.  CLitiiueous  sen>sibility  is  usually 
diminished,  esijecially  on  the  parts  in  which  the  spasms  are  most 
pronounced.  In  a  considerable  number  of  ca^^s  sensorial  disturli* 
aoce.^  analogous  to  those  of  hysteria  are  obsen^ed.  Painful  [phenom- 
ena also  occur;  sometimes  there  is  a  tegumentary  dysfBsthesia  pre- 
dominating in  the  regions  where  the  convidsiona  are  strongest,  at 
other  times  there  are  headache,  pains  within  the  mtisclas  or  in  the  ar* 
ticulntions  at  the  level  of  the  epiphyseal  lines,  neundgin,  chiefl^^  in 
the  course  of  the  sciatic,  and  sometimes  sensitiveness  of  the  nerves  to 
pressure. 
K  As  to  trophic  disturliances,  little  has  been  noted  except  loss  of 
"pigment  in  patches  of  the  skin  and  hair,  pigment  spots  on  the  skin, 
and  alopecia  areatii.  Otherwise  the  nutrition  is  but  little  affected; 
the  tem|>erature  remains  normal;  and  the  urine,  in  which  has  been 
discovered  an  increase  of  urea  (Bence  Jones),  urates^  and  phosphoric 
acid,  with  diminution  of  Cidcium,  etc.,  presents  no  8i>ecial  charac- 
teristics. 

With  reference  to  the  mental  disturbances,  which  have  been  espe- 
cially well  studied  by  Marce,  we  tind  a  diminution  of  attention  corre- 
sponding to  the  lessened  motor  energy  and  the  perversion  of  the 
movementB^  a  pronounced  tendency  to  the  t>erception  of  subjec»tive 
sensationa,  hallucinations  of  sight  in  particular,  sometimes  of  haar- 

Ping,  taste,  smell,  and  tactile  sensibility,  rarely  of  the  genital  sense;' 
impairment  of  memory  and  of  receptivity,  and  in  consetjuence  a  change 
in  character  which  becomes  whimsical  and  irritable,  while  the  con- 
duct is  often  incoherent.  The  hallucinaHt>ns  are  fre<[uently  a  con- 
tinuation of  a  dream  or  else  they  ayipear  in  the  state  l^etween  sleeping 
and  waking.  Exceptionally  at  the  on.'^t,  but  more  commonly  in  the 
course  of  the  chorea,  we  mav  oljserve  a  maniacal  delirium,  often  with 
hallucinations.  Sometimes  the  delirium  is  melancholic  with  a  ten- 
dency to  suiddet  In  cases  of  acute  chorea  recovery  from  the  delirium 
is  the  rule;  but  in  subjects  with  an  hereditary  taint  choreic  insanity 
may  form  the  prelude  io  a  precocious  dementia  or  at  least  to  a  per- 
manent intellectual  degradation.     Still,  when  a  congenital  taint  favors 
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tlie  development  of  mental  disturbances  in  choreics  we  cannot  eaj  thit 
these  disturbances  are  exchisi%*ely  of  a  degenerative  nature  and  derdop 
in  connection  with  the  chorea  without  Ix^ing  dependent  uf>on  motor 
troubles.  The  motor  troiiblea  of  chorea  necessarilj-  induce  distnrb- 
ances  of  the  attention  and  coiiHefiiiently  of  perception;  they  necead- 
tate  in  a  mechanical  way  intelleetual  and  emotional  troubles.  Tlie 
weaknesB  and  the  amemia  {Haese)  may  also  occupj  a  place  in  tbt 
pathogen^'  of  the  mental  disturbances  of  the  clioreics,  as  may  tlifi 
state  of  the  heart*  Acceleration  of  the  pulse  and  palpitiitions  are  Bot 
rare  in  choreics  who  sometimes  present  some  degree  of  arrhythmia:  i 
kind  of  chorea  of  the  heart  has  l>een  admitted.  The  palpitations  mat 
coincide  with  a  murmur  at  the  base  and  may  lie  dependent  uponlht 
anoeraia  or  upon  an  organic  lesion  of  the  heart  due  to  a  rheumatic  or 
other  infection. 

Aside  from  ordinary  chorea,  a  spasmodic  aflfection  most  commao 
in  adolescence,  several  other  forms  have  been  distinguished  in  ac€Qid- 
ance  with  special  etiological  features  or  with  the  a\'mi>toniatic  aspect 

The  spasms  may  lie  lac^king  or  few,  at  least  during  the  grotder 
portion  of  the  course  of  mild  or  paralytic  chorea  described  by  Todd, 
West,  "Wilks,  and  Gowei's,  and  specially  studied  by   Ollive.     This 
form  is  merely  an  oxaggeratirm  of  the  ordinarv  paresis  of  cboreica. 
The  paralysis  may  appear  suddenly,  independent  of  any  eonvnkioo; 
it  may  manifest  itself  after  an  attack  of  ordinary  chorea,  or  simply  ft 
few  dayn  after  the  onset  of  the  spasms  which  cease  and  reappe-ar  lat^. 
Moi^eover,  the  paralysis  may  affect  all  the  extremities,  one-half  of  Ib^ 
body,  or  a  single  limb;  sometimes  it  is  even  limited  to  a  group  of 
muscles,  for  instance  those  of  the  neck.      Tlie  paralysis  is  alwATS 
flaccid  without  any  tendency  to  contr?iction,  but  it  is  occasionally  aB- 
sociated  with  rapid  wasting,  though  without  the  reaction  of  degen< 
tion.     The  tendon  reflexes  are  generally  abolished.     The  cutani 
sensibility  is  sometimes  intact,  but  it  is  often  diminished  in  the 
region  deprived  of  movement.     However,  even  when  the   paralysis 
seems  complete  it  is  not  rare  to  see  slight  convulsive  shocks  agitate 
some  one  or  more  of  the  muscles. 

The  chorea  of  pregnant  w^omen  or  chorea  gravidarum  deserves 
special  mention  only  on  account  of  its  serious  character.  It  ma/ 
manifest  itself  in  the  beginning  of  pregnancy  or  at  any  time  during 
its  course.  Sometimes  it  is  hereditary,  at  other  times  it  is  merely  ft 
relapse  of  a  chorea  of  infancy  or  adolescence,  and  it  is  more  frequent 
in  primiparop.  It  is  marked  by  an  intensity  of  the  convulsive  phe* 
nomena,  sometimes  accompanied  by  fever  and  dryness  of  the  tongae; 
it  is  frequently  complicated  with  delirium  and  occasionally  terminates 
fatally;  not  rarely  it  causes  abortion.     Fortunately  it  is  rather  rare.' 
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CauRBE  AND  Termination. 

Acute  chorea  as  a  rule  lasts  from  one  montli  to  three  or  four 
moDtlif),  but  it  may  extend  over  a  year  and  longer.  Recovery  is  the 
ordinary  termination.  Tliis  happ^-  in^ue  is  sometimes  brought  about 
by  some  general  disease,  by  a  trauma,  or  by  a  moral  emotion.  Gener- 
ally it  leaves  no  trace  behind*  but  relapses  are  frefjuent  and  may  recur 
four,  five,  six,  or  seven  time«  at  variable  intervals;  sometimes  the 
attacks  are,  as  it  were,  subintrant,  or,  to  put  it  diflerently,  we  have 
to  deal  with  simple  remissions  separated  by  multiple  recrudesoenees. 

A  fatal  termination  is  not  frequent  outeide  of  pregnancy;  it  is 
liardly  ever  obsen  ed  in  sul>je<:»ts  under  seven  years  of  age,  and  is  most 
frequent  lietween  fifteen  and  twenty  years.  Death  results  most  c^im- 
monly  from  cardiac  k^sions,  sometimes  from  a  cerebral  congestion  or 
hemorrhage,  at  times  from  tlie  violence  and  incessant  recurrence  of 
the  choreic  convulsions  which  prevent  alimentation  and  sleep  and  lead 
to  a  progressive  debility  ;*  the  convulsions  end  in  collapse,  and  death 
ensiieB  in  the  coma  that  often  interrupts  the  conTulsionB, 


Prognosis. 

The  prognosis  of  chorea,  accordingly,  is  rather  serious*  Infantile 
chorea  is  generally  more  benign ;  after  puberty  grave  cases  are  more 
frequent  (Anstie) .  The  absence  of  psychical  disturbauoes  indicates  a 
lesser  gravity.  In  nervous  familiei^  chorea  is  often  not  so  serious, 
bat  it  is  subject  to  relapses ;  frerjuently  it  is  the  prelude  to  a  psychi- 
cal deterioration.  Sometimes  the  affection  assumes  a  chronic  char- 
iioter.  Chronic  progressive  chorea,  Huntington's  chorea,  the  hered- 
itary chorea  of  adults,  may  follow  ordinary  chorea,  the  chorea  of 
Sydenham. 

Clironic  Progressive  Chorea. 


Etiology. 


^V  According  to  Charcot^and  this  opinion  seems  to  me  well  founded 
^  —chronic  hereditary  chorea  differs  only  in  its  substratum  from  Syd- 
enham's chorea.  Patients  suffering  from  the  chronic  form  are  dia- 
tinKuisbed  by  more  marked  hereditary  or  family  taints*  The  pre- 
dominant etiological  factor  of  chronic  chorea  is  its  family  character  and 
its  heredity  which  is  often  direct  and  similar;  Lannois  cites  a  family 
ssventeen  meml>ers  of  which  were  similarly  affected.  Chronic  chorea 
[is  rare  in  children;  it  attacks  by  preferenc-e  adults  and  the  aged; 
ithere  is  no  difference  as  to  sex.    Infectious,  rheomatism  in  particular. 
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seem  to  have  little  iufltieBce  upon  its  deTelopment,  and  it  is  iho 
rarely  due  to  pregnancy ;  moral  emotions^  on  the  contrary,  pkj  & 
prominent  paii  in  its  etiology. 


I 


SYMPTOaCS. 

When  chronic  chorea  is  not  a  seciuel  of  ordinary  chorea,  wliich  if 

the  most  common  ocenrreuee,  its  onset  is  slow  and  progressive.    The 
motor  diHturhances  often  manifest  themselves  first  of  alJ  in  the  face 
muscles,  at  other  times  in  those  of  an  extremity  or  of  one  side  of  tke 
body.     The  movements  are  spasmodic,  irregular,    without  rhythm, 
and  are  performed  during  repose  as  well  as  in  connection  with  vohm- J 
tary  acts.     These  movements,  which  l^ear  the  greatest  analogy  tofl 
those  of  ordinary  chorea,  are,  however,  less  frecjuent  and  less  abrupt  ^ 
Whether  the  chorea  remains  limited  or  whether  it  becomes  gemr- 
tdized,  the  aflfected   parts  are  in  |>ermanent  agitation,   which  th^ 
patients  often  try  to  tlisgiiiBe  by  assuming  attitudes  which  oppose  the 
spasms  or  b^^  executing  useless  but  voluntary  movements  which  more 
or  less  moderate  the  spasmodic  movements. 

In  the  face  hardly  any  except  the  ocular  muBcIee  are  ej^empl; 
the  eyelidn^  lips,  and  tongue  participate  in  the  most  yaried  ccm- 
tortions.  The  spasms  of  the  tongue  interfere  considerably  with 
speech,  which  is  still  more  interrupted  by  laryngeal  Bpasms  often 
causiug  insxiiratory  and  expiratory  noises.  The  movements  of  the 
limbs  and  of  the  trunk  resemble  those  of  ordinary  chorea ;  but  their 
slowness  gives  to  the  attitude  and  the  gait  an  asj^eet  of  dinnkenn^os 
which  has  given  liae  to  mistakes  in  diagnosis.  The  movements  mofii 
frequently  become  generalized,  but  they  may  predominate  on  one  side 
of  the  body  or  in  the  lower  extremities. 

The  attempt  has  lieen  m-ade  to  ascribe  a  sj^ecial  character  to  ibe 
influence  of  the  will  upon  the  movements ;  but  this  inliueuce  is  merely 
limited,  temporary,  and  sometimes  indirect  in  the  sense  that  the  sub- 
l>eusiou  of  the  spasms  is  obtained  only  by  the  execution  of  voluntarr 
movements.  The  emotions  exaggerate  the  spasms,  calm  and  rexKwe 
moderate  them,  yet  hardly  anything  but  sleep  suspends  them. 

Moscular  power  is  diminished,  but  atroi>hy  of  the  muscles  id  met 
with  only  exceptionally.  The  tendon  reflexes  are  exaggerated ;  electric 
contractility 3  and  the  action  of  the  sphincters  are  unaffected.  Qeneal 
and  special  sensibility  does  not  appear  to  be  affected.  There  are  no 
visceral  disturbances.  Under  the  name  of  iKiUUme  chroinque  MaflSt" 
longo  Inis  described  a  form  of  chronic  chorea  in  which  the  amplitude 
of  the  movements  recalls  tarantism  and  hysterical  choromania. 

In  place  of  the  temporary  mental  disturbances  noted  in  acute 
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chorea,  we  continually  obeerve,  with  rare  exceptions,  progressive 
mental  troubles;  the  memory  and  the  intelligence  become  gmdtudly 
enfeebled,  aiid  this  condition  may  go  so  far  as  to  constitute  dementia. 
At  first  the  intelleettial  deteriorutioii  is  more  or  less  conscient,  tlie 
patientH  being  subject  to  feelings  and  ideas  of  suicide  which  disap- 
|)ear  daring  the  progress  of  the  dementia.  The  mental  deterioration 
is  sometimes  interrupted  l>y  j^eriods  of  irritability  and  excitement 
with  hallucinations.  Chronic  cborea  is  serious  by  reason  of  the  fa- 
tality of  its  progressive  course,  which  terminates  in  death  after  ten, 
twenty^  or  thirty  years  in  a  state  of  cachexia  and  dementia,  and  also 
by  the  fre<iuency  of  its  hereditarj'  transmission. 

Congenital  Chorea. 

The  etiological  conditions  as  well  as  the  symptomatic  as[>ect  justify 
the  distinction  of  still  another  form,  namely,  congenital  chorea  which, 
however,  does  not  always  present  a  uniform  picture. 

Congenital  chorea  may  present  itself  in  the  flaccid  or  in  the  spas* 
modic  form/  Congenital  non-spasmodic  or  flaccid  chorea  begins  nt 
birth.  In  the  four  authentic  cases  reported  by  Ballet^  one  of  which 
was  a  personal  observation,  the  abnormal  movements  appeared  with 
the  first  days  of  life  and  began  in  the  face  and  the  upper  extremities. 
As  in  the  true  chorea  of  Sydenham,  the  movements  are  conscious  and 
involuntary,  exaggerateil  by  emotions  and  voluntary  acts,  and  cetising 
during  sleep.  Tliey  ai-e  irregular,  diHordei*ed,  and  arrhythmical. 
Their  amplitude  is  rather  great.  Finally,  a  very  important  charao- 
teriatic  is  the  alienee  of  stiffness  of  the  limits  or  of  muscular  rigidity. 

The  cerebnd  and  intellectual  development  of  children  thus  afl'ected 
is  generally  slow.  Their  intelligence  remains  l^elow  the  average; 
they  are  backward,  but  they  are  not  itliots.  The  cardiac  lesions 
which  are  so  comni<m  in  infantile  chorea  are  entirely  alisent. 

As  reganls  its  course,  congenital  chorea  is  an  essentially  chronic 
affection,  whose  disapiiearance  is  not  to  he  hoped  for.  As  to  the 
etiological  conditions,  all  that  an  analysis  of  the  cases  reveals  is  that 
the  tTiio  sexes  are  affet^ted  indifferently,  and  similar  heredity  has  been 
established  by  St^hlesinger  and  Kieder. 

By  the  side  of  tliis  first  group  of  congenitid  flaccid  chorea  the 
author  descrilies  a  second  group  said  to  be  spasmodic.  In  these  cases 
it  is  possible  to  demonstrate  in  connecti«>n  with  the  choreic  move- 
ments a  certain  degree  of  more  or  less  pronounced  rigidity,  and  in 
addition  exaggeration  of  the  tendon  reflexes.  This  coincidence  de- 
notes a  lesion  of  the  brain  of  which  the  congenital  chorea  is  a  pre- 
dosunant  or  aooensory  mauifestatiom 
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These  two  forms  of  congenital  chorea  are  clearly  differanlEaAed 
first  of  all  by  the  symptoms : 

In  the  former  we  can  demonstrate  neither  muscular  rigidity  nor 
exaggeration  of  the  reflexes,  which  are  constant  sym[itom8  iu  the 
latter.  Infants  suffering  from  flaccid  chorea  are  simply  debilitated; 
those  affected  with  spasmodic  or  tlii>lcgic  chorea  are  idiots. 

Moreover,  from  an  etiological  point  of  \iew,  we  may  say  thai 
while  in  cases  of  cerebral  diplegia  labor  was  difficult  and  took  plaee 
before  term,  at  seven  >r  eight  months,  in  those  of  flaccid  chorea,  on 
the  other  hiind,  delivery  was  in  all  cases  at  full  term  and  tliree  timet 
out  of  four  it  was  normal  and  regular. 

In  a  word,  congenital  chorea  without  spasm  diffei-s  nulicaUy  fnjm 
symptomatic  chorea  and  from  cerebral  diplegia. 

As  to  the  place  to  be  assigned  to  the  former  in  nosology,  we  may 
consider  congenital  flmxnd  chorea  «s  lielonging  to  the  group  of  chronic 
choreas;  the  group  which  includes  the  tardy  hereditary  chorea  of 
Huntington,  There  are,  therefore,  cases  of  hereditary  chorea  of  pre- 
cocious development,  as  there  are  those  of  tardy  development.  The 
time  of  appearance  may  perhaps  be  subordinate  to  the  more  or  less 
pronounced  taint  transmitted, 

DlAONOStB. 

The  diagnosis  of  the  different  forms  of  chorea  is  not  a  very  easy 
one,  owing  to  their  varieties,  each  of  which  may  present  difficultiea 
of  its  own. 

First  of  all,  the  choreic  movements  must  be  distinguished  from 
tremors.  While  the  former  consist  of  ample  arrhythmical  and  irre^- 
lar  spasms,  the  latter  are  regular  and  rhythmical  oscillations  of  vari- 
able amplitude,  but  uniform  in  frecpiency  in  one  and  the  same  case. 
These  characteristics  permit  the  differentiation  at  first  sight  of  chorea 
from  the  tremors  of  paralysis  agitans,  multiple  sclerosis,  etc. 

Ataxic  mouements  differ  from  choreiv  in  that  they  do  not  oc<?ur 
when  the  patient  is  at  rest  and  by  becoming  exiiggerated  when  the 
eyes  are  closed.  The  oscillations  of  multiple  sclerosis  are  also  exaig< 
gerated  during  voluntary  movements.  Besides,  these  iliseas^e  de- 
velop at  an  age  when  chorea  is  rare  and  they  are  characterised  by 
various  troubles  which  distinguish  them  from  chorea. 

Hereditary  ataxia  with  its  ataxfxserebellar  gait,  its  dysarthria,  and 
its  intellectual  condition  may  at  first  sight  simulate  chorea,  but  may 
be  differentiated  by  the  aljolition  of  the  tendon  reflexes,  by  the  nyii- 
tagmus,  etc. 

The  movements  of  the  affection  known  as  ronmilsive  tirj^  Hn>  nys* 
tematizedj  do  not  usually  manifest  themselves  during  voluntary  muv«^- 
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meiits^  and  are  often  accompanied  by  spasmodic  exclamations,  which 
BJe  likewise  8y8temati2ed,  and  by  fixed  ideas.  Under  the  penalty  of 
a  more  or  less  painful  distress  the  patients  are  able  to  suppress 
their  movements  for  some  time. 

The  spasms  of  paramyodonm  multiplex  are  generally  provoked 
by  peripheral  excitations  and  may  became  tetauic;  they  nsnally 
spare  the  face.  The  movements  of  the  fibrillary  chores  of  Morvan 
present  the  same  characters  and  likewise  cease  during  the  execution 
of  voluntary  movements,  but  instead  of  affecting  the  whole  of  the 
muscle  they  implicate  only  a  certain  number  of  fibres  or  bundles. 

Under  the  name  of  electric  chorea^  Dnbiui  has  described  a  febrile  af- 
fection characterized  by  strong  intermittent  contractions  accompanied 
by  convulsive  attacks  which  often  leave  behind  paiiilyses  with  devia- 
tion of  the  face  and  usually  terminate  in  death,  it  may  lye  in  a  few  days 
or  after  several  months.  It  is  probably  due  tu  an  infection  (Grocco) 
lending  to  a  cerebrospinal  Icx^alization ;  in  fai*t  the  post-mortem  ex- 
amination frequently  shows  diffuse  congestive  lesions  of  the  meninges 
and  of  the  cord. 

The  electric  chorea  of  Bergeron  or  electrolepsy  differs  from  the 
preceding  by  its  benignancy  and  by  the  character  of  the  spasms  which 
implicate  the  neck  in  particular  and  are  rhythmical  and  brusk.  This 
affection  resembles  hysterical  chorea  both  in  its  form  and  in  its  rapid 
curabilitj\  Sometimes,  moreover,  rhythmical  hysterical  chorea  fol- 
lows ordinary  chorea. 

f  Double  alhetmis,  which  is  a  disease  of  childhood  but  has  also  been 
obeerred  in  adolescents  and  even  in  adults,  is  characterized  by  vol- 
untary, slow,  and  nndulating  movements  that  manifest  themselves 
efiually  during  the  voluntary  acts  which  exaggerate  them  and  in  their 
intervals,  sometimes  persisting  during  sleep.  These  movements  in- 
vade the  face  and  the  trunk,  as  well  as  the  limbs  which  are  affected 
especially  in  their  [peripheral  segments;  the  fingers  are  agitated  by 
particularly  characteristic  undulations.  These  movements  are  asso- 
ciated with  iiermanent  stiffness  and  sometimes  with  an  incre^ise  in  the 
volume  of  the  limbs.  Athetosic  patients  often  have  convulsive  attacks 
and  intellectual  disturbances.  Finally,  though  double  athetosis  is  re- 
garded as  connected  with  cerebral  lesions,  cerebral  sclerosis,  arrest 
of  development  of  the  pyramidal  tract,  i>achymeningitis,  and  cerebral 
•trophy,  there  are  cases  in  which  a  careful  autopsy  fails  to  discover 
sny  lesion,  and  it  could  be  left  in  the  list  of  neuroses  with  equal  right 
S8  chorea.  Tlie  analogy  is  emphasized  by  tlie  fact  that  hemiathetosis 
and  hemichorea  may  be  connected  with  cerebral  lesions  having  the 
same  lociition  and  may  be  aocompatiied  by  paralysis  and  sensory- 
sensorial  anajusthasia  of  the  same  side. 
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Ht/8teria  may  imitate  chorea  in  its  paroxysmal 
which,  however,  generally  present  moTemcmtft  having  a  mocih  grwiff 
amplitude.  HvBterical  chorea  oftener  assumes  a  rhythmical  foni 
which  is  abBolutely  characteristic — malleatory,  saltatory,  and  wcHaksfj 
chorea — in  which  the  patient  executes  systematic  moTeineuls  recall- 
ing some  professional  act  sach  as  striking  with  a  hammer  or  aoaoe 
other  more  or  less  complicateil  motion. 

Under  the  name  ol  fihriUanj  chorea  Morvan  has  described  a  myo- 
clonic affection  characterized  by  fibrillary  contractions  which  appear 
in  the  beginning  in  the  muscles  of  the  call  and  the  [losterioc  poirlioii 
of  the  thigh  and  may  subsequently  extend  to  the  mascleis  of  the  tnuik 
and  even  of  the  8ui)erior  extremities,  but  always  spare  the  OBck  aid 
face  muscles*      This  affection,  according  to  the  admiasioii  of  Ibo 
author  who  described  it,  hardly  differs  from  paramyoclonus  multiplfii 
of  Friedreich,  which  consists  of  convulsive  clonic  shocks  ^Mftting  a 
certain  number  of  symmetrical  muscles  of  the  extremities  and  apsnog 
those  of  the  face.     The  frequency  of  the  contractions  of  panuDyo- 
clonus  varies  from  ten  to  fifty  per  minute  and  their  succeaaion  ia  aome- 
timee  so  rapid  that  the  affected  muscle  is  to  a  certain  extent  tefamiaed. 
Their  frequency  and  the  intensity  vary  also  from  one  momenl  to  aih 
other,  as  does  their  rhythm.     Most  frequently  these  spaamodio  mcyve- 
ments  cause  no  displacement  of  the  limb ;  they  cease  duiiig  aleep, 
but  are  almost  uninterrupted  during  waking  hours.     They  are  mod- 
erated by  voluntary  movements,  but  are  exaggerated  by  (mtaoeotti 
irritations  and  especially  by  cold,  by  attitudes  which  tend  to  fijax 
the  affected  muscles,  or  by  compression  of  the  latter.     In  |iaramyo- 
clonus  multiplex  the  muscular  power^  the  electric  excitability  <if  Um 
nerves,  and  sensibility  in  all  its  forms  remain  normal,  but  tlie  rdkx 
excitability  of  the  tendons  and  the  skin  is  generally  exaggerateii 
Still,  tliis  description  of  Friedreich  does  not  api*ly  to  all  caaes  of 
paramyoclonus;    sometimes   the  facial  mosde^  participate   in   Ibe 
clonic  convulsions  (Homen,  Allen  Starr,  FraDCotte,  Bechti>rew,  Sm- 
ligmuller,  and  others) ;  in  some  cases  the  convulsions  prcxiuce  a  db- 
plaoement  of  the  limbs  (Harie,  Lemoine  and  Lemaire,  Bechte««v, 
and  others) ;  in  other  instances  they  persist  during;  sleep ;  the  apaioai 
are  often  more  intense  on  one  side  than  the  other,  at  tinea  tli^ 
are  even  limited  to  one  half  of  the  body;   and  finally  tlie  obmie 
shocks  of  paramyoclonus  sometimes  coincide  with  tremors,  wOuko- 
sic  movements,  and  disordered  movements  wliich  may  be  ccmoecled 
with  chorea.     Besides,  Lemoine  has  described  a  case  of  paramyo- 
clonus multiplex  followed  by  psychical  disturbancee  and  by  echolatia, 
recalling  Charcot's  convulsive  tics.     In  a  case  reported  by  BaytDOnd 
the  paramyoclonus  multiplex  waa  associated  with  an  ordinary  tonar, 
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with  choreic  movements,  and  with  sij^ns  of  mental  degeneration.  An- 
other case  of  the  same  author  bad  lifgun  with  non- painful  tics  of  the 
face.  ParamvDclonuB  resemblen  fehe  non-painful  tie«,  convulsive  tics, 
and  electric  chorea;  but  its  principal  charactern  which  I  have  just 
descrilMffd  show  sufficiently  that  it  can  hardly  l>e  confoun^led  with  or- 
dinary chorea. 

There  is  a  special  form  of  chorea  that  is  particularly  apt  to  be 
confounded  with  the  paralytic  mauifestationa  of  hysteria,  namely, 
mild  or  jtarohfilc  citorea  which  has  l^een  well  descril>ed  by  Todd  and 
subsequently  studied  by  West,  Wilks,  Gowers,  Ollive,  and  Charcot, 
and  which  is  characterized  by  the  exaggeration  of  the  paretic  state 
habitually  present  in  chorea.  This  more  or  less  marked  paresis  may 
tend  to  a  variable  number  of  muscles. 
The  paralysiH  runs  a  different  courRc  in  different  cAses,  Some* 
times  it  ap^iears  suddeidy,  indejjeudent  of  any  spasm,  and  is  heralded 
solely  by  a  peculiar  mental  state,  changes  of  character,  a  certain 
rpor,  and  some  awkwardness;  at  other  times,  in  the  course  of  an 
rdinary  chorea  which  has  manifested  itself  normally  for  two,  three, 
ur,  or  more  days,  the  paralysis  takes  the  place  of  th^  disordered 
movements ;  again,  in  other  cases,  the  chorea  appears  tt>  run  a  normal 
course,  tlie  movements  moilerate,  and  recovery  seems  at  hand,  when  the 
paralysis  sets  in.  Finally,  after  certain  intense  chore^is  in  which  the 
spasms  are  iucessant  we  ob8ei*ve  the  supervention  of  fever,  anorexia, 
ft  pronounced  sabumd  state,  and  adynamia;  the  paralysis  which  then 
follows  and  becomes  general  is  often  a  precursory  sign  of  a  fatal 
termination. 

The  paralysis  may  implicate  all  the  extremities,  one  half  of  the 
body,  or  a  single  memlier;  in  other  instances  it  is  limited  to  the 
muscles  of  the  neck,  and  the  head  having  lost  its  support  drops  for- 
wards or  backwards.  From  time  to  time  we  may  note  in  the  paralyzed 
the  occurrence  of  indistinct  choreic  spasms,  and  the  tongue, 
which  is  generally  spared  by  the  paralysis,  continues  to  be  agitated 
by  spasms.  Choreic  paralysis  is  never  followed  by  contracture  but 
mains  flaccid ;  as  a  rule  it  is  not  associated  with  an  amesthesia  as 
marked  as  that  accompanying  hysterical  paralysis,  but  often  enough 
the  sensibility  is  affecte<l.  Exceptionally  we  ol^serve  incontinence  of 
urine  and  frtM>e«.  The  tendon  reflexes  are  generally  abolished.  The 
action  of  degenenition  is  not  obsened,  but  sometimes  a  rapid 
rophy  sui>er\*enes,  wliich  has  been  explained  by  a  met^hanism  anal- 
ous  to  that  given  in  explanation  of  the  atrophies  of  articular  origin, 
in  xievir  of  the  frcrjuency  of  articular  lesions  in  choreic  patients 
(Bondot). 
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Pbognosib. 

The  progDCKsis  of  chorea  is  very  variable.  It  is  leas  grave  belore 
puberty  than  later  (Aiistie).  There  is  a  certain  relation  between  the 
intensity  of  the  i>henoiiit'iia  and  their  iiorsintenee;  the  nlight  t:im^  lui 
a  rule  run  a  shorter  course  and  recover  definitively,  while  the  severer 
cases  hi^t  longer  and  relapse  easily.  In  the  intf^nse  cases  without 
noctunml  remission  the  prognosis  is  serious,  not  only  as  re^^ards  the 
duration  but  as  to  life.  When  the  choreic  spaj^ms  are  associated  with 
marked  mental  tHsturbances  the  outlook  is  still  more  serious. 

Chorea  gravidarum  is  as  a  rule  remarkable  in  the  intensity  of  the 
eon\^ilsive  phenomena;  it  is  esi^ecially  grave  since  it  frequently 
causes  abortion  and  terminates  fatally  in  alxiut  one-third  of  the  cas^. 
Even  the  liKhtest  attiicks  of  (.■Iiore4i  are  an  evidence  of  a  neuropathic 
taint  and  constitute  a  menace  for  the  future.  Mild  or  iiaralytic 
chorea  is  recovered  from  as  readily  as  spasmodic  chorea,  ex  ^ 
the  cases  in  whit-h  it  follows  an  intense  churea  and  is  an  ex | 
of  profound  e3Lhaustiou.  The  chronic  forms,  whether  congenital  or 
not,  are  always  serious,  siijce  there  is  no  treatment  that  influenees 
their  fatal  c^mi^se.  In  tht^  same  way  as  the  emotions  and  mom! 
shocks  exert  an  unquestif>nal  ile  eflfect  upon  the  development  of  chorea* 
they  are  no  less  active  in  causing  relapses  and  exfu'erbations.  Mar- 
sliall  Hull « observed  long  ago  that  choreic  movements  which  had  VfC^n 
suspended  during  sleep  may  reappear  in  (beams ;  the  nature  of  the 
sleep  therefore  constitTites  an  element  in  the  prognosis  as  bdariog 
upon  the  course  of  the  chorea* 

Pathology. 

Chorea  is  a  symptom  complex  which  manifests  itself  under  TO17 
different  conditions,  and  its  [>athogeny  is  intricate. 

The  anatomical  history  of  pre-  or  post-hem iplegic  chorea  which 
usually  coiucidas  with  sensory  hemianiesthesia  sho\^  s  that  a  letiion  of 
the  post^^rior  third  of  the  internal  capsule  is  aipable  of  indueinK 
choreic  phenomena.  There  are  sufficiently  gootl  reasons  fur  tb#  be- 
lief that  these  lesions  act  merely  by  irritating  at  a  distance  the  motor 
elements  and  that  this  irritation  may  l>e  realizi^l  at  other  points  of 
the  centrifugal  pathway.  The  English  sclmol  holds  that  the  majoritr 
of  ortlinary  choreas  have  their  origin  in  cerebral  lesions,  Kirkes  con- 
nected chorea  with  endocarditis  and  Broadbent  maintained  that  there 
are  frequent  lesions  in  the  corpus  striatum  and  the  oj>tic  t}ialama«  due 
to  emljolisms  derived  fnim  the  diseased  heart.  A  certain  ntitnber  of 
autojisies  reported  by  Tuck  well,  Gray,  Fox,  and  others  testify  in 
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favor  of  this  theory,  and  thej  agree  with  those  on  which  the  hwaliza- 
tion  of  hemichorea  is  based.  This  agreement  is  the  more  interesting 
in  view  of  the  facta  that  ordinary  chorea  often  predominates  on  one 
Bide,  that  it  is  associated  with  a  notable  paresis,  and  that  disturbances 
of  sensibility  are  not  always  absent.  More  frequently,  however,  dif- 
fuse lesions  of  the  brain  have  been  observed. 

Other  part8  of  the  nervous  system  than  the  brain  have  been  found 
affected  in  chorea.  Conipn^saion  of  the  mednlla  oblongata  by  an 
overgrown  od*jntoid  apophysis  (Froriep)  and  a  hemorrhage  into  the 
central  canal  of  the  spinal  cord  (8teiner)  have  been  reconled.     Sonie- 

166  the  lesions  even  involved  the  whole  extent  of  the  nervous  system 
— brain,  cord,  and  uerve>i  (Elischer) — and  Frey  found  the  lesions  of 
polyneuritis.  The  investigations  made  in  the  case  of  choreic  dogs  do 
not  possess  the  interest  which  has  been  a8cril>ed  to  them,  since  it  is 
not  well  established  that  the  chorea  of  the  dog  is  identical  with  that 
of  man*  Still  it  may  l)e  stated  that  with  the  capillary  end>oUsms  ex- 
perimentally produced  by  Angel  Money,  those  in  the  brain  causetl 
merely  in*egular  movements,  while  the  medulhiry  emliolisms  gave  rise 
tit  raarke*!  choreic  movenifntH. 

On  the  whole,  the  pathoU^gical  anatomy  of  chorea  remains  ob- 
scure, Raymond  draws  the  ftiUuwing  couclnsious  from  a  study  of 
seventy -nine  aut«>psit^:  1.  In  i>ersons  who  succuml*  in  the  course  of 
a  simple  chorea  lesions  of  the  brain  and  of  the  heart  are  most  com- 
mon ;  2.  Lesions  confined  to  the  encpphalon  are  rai*e ;  most  frefpiently 
the  cord  and  the  heart  are  affected  at  the  same  time;  3.  Hyi>enemia 
is  esi>ecially  fretiuent,  then  follows  softening,  then  chronic  enceph- 
alitis; 4.  The  mode  of  ori^lin  ot  the  softening  is  often  readily  es- 
tablished; nearly  always  depi>8it8  are  present  on  the  valves,  sev- 
eral times  even  emboli  have  been  discovered  in  the  cejihalic  vessels; 
6.  With  the  exception  of  this  last  lesion  hardly  anything  has  l>een 
deseriVieil  that  could  lie  compared  to  the  findings  in  symptomatic 
choreiform  states.  The  most  probable  hyixjthesis,  however,  relative 
to  the  localization  of  the  lesion  in  ordinary  chorea  is  to  place  it  in 
the  course  of  the  pyramidal  bundle,  whose  irritation  may  j»roduce 
Tarioos  spasmodic  movements . 

We  haTe  seen  that  rheumatism  may  account  for  a  certiuii  numl>er 
of  the  lesions  and  that  we  might  he  justitied  in  attril»uting  Uj  it  other 
lesions,  but  rheumatism  is  not  always  a  factor,  being  sometimes  alv 
sent.  Dnchanteau/  in  the  compilation  of  various  st^itistics  compris- 
ing l,t>tM)  cases,  finds  a  pro[>o!'tion  of  28.1  per  cent  of  rheumatic 
ehoiteii  and  71.9  per  cent,  of  chorea  exempt  from  rheumatism. 

It  had  been  formerly  noted  that  chorea  may  manifest  itself  in 
Ounsecpience  of  general  tliseases  which  have  since  been  included  among 
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tlie  infeetioUH.  Striimpell  Id  particular  ban  called  alteiiiiou  to  llit 
part  {>layed  by  iulectiou  iu  the  pathogeny  of  diseaaee  of  ibe  nentNU 
syBtem,  nor  ban  he  reraained  hmg  the  only  advocate  of  thw  rmr. 
Lereilde  hun  ditmonntviiied  that  we  may  oliwerve  in  chcireic  piitieola 
an  infwtiourt  endocarditis  independent  cif  rheumatiHrn.  Piaoaiie 
(1891)  dencrilM^d  a  special  baciUas  which  he  l>eli«n'ed  i<>  l»e  the 
cauae  of  chorea,  Sine-e  then  Mobiut*.  Berkley,  Osier,  and  Daaa 
have  developed  the  theory  of  the  chorea  of  infection,  based  partly  cm 
the  clinical,  partly  on  the  anatomical  facts.  TrilKiiilet '  lum  laid  jiar- 
ticidar  jitreas  npou  thit*  snliject;  he  dt>e8  not  lielieve  in  Hi>ecific  tufec^ 
tiou  like  Pianeae,  but  in  a  variable  infection  which  he  hns  been  able 
to  demonstrate  iu  several  cases.  In  connection  with  a  cane  of  cliorf« 
okserved  in  a  girl  suffering  from  tuberculous  adenitis  Mmiaalnngo 
etateil  that  chorea  may  be  explained  by  the  actirju  upon  the  uervcms 
system  of  poisons  formed  in  tuV)erculous  ftK'i.  Dana  found  in  m  emm 
of  ordinary  Sydenham's  chorea  diidrn'occi  in  the  meninges  and  in 
th©  cortical  substance.  Meyer  reported  a  case  in  which  tho  blood 
and  different  %iscera  contjiined  staphylococci  and  8trept<x'*x*ei  which 
indicate  the  relationship  of  chorea  to  rheumatism.  The  agents  which 
give  rise  to  infections^  intoxications,  and  autointoxications  may  also 
reproduce  them.  The  intlueuce  of  nervous,  traumatic,  or  emotiutud 
shocks  upon  chorea  might  fiml  an  explanation,  under  ceiiain  circtUD- 
stances,  iu  the  fact  that  they  place  the  nervous  system  in  a  atate  of 
lessened  resistance,  thus  favoring  infection." 

Nevertheless,  chorea  is  far  from  at>peariug  invariably  imdar  Iba 
same  conditions  of  rheumatic  infection,  intoxication,  or  tiemiiB 
shocks;  its  development,  therefore,  depends  upon  a  neuropathic  pir^ 
disposition  springing  from  a  morl)id  heredity  or  from  a  transforni0d 
heredity  due  to  an  evolutionary  nervous  disturlwince  at  any  develop- 
mental f>eriod.  The  predisposition  shows  itself  more  markedly  at  the 
most  active  evolutionary  periods,  at  puberty  and  daring  the  paeipend 
life. 

Treatment. 

As  the  pathogeny  is  very  complex,  the  therapeutic  indicatsam  are 
very  variable,  and  the  specific  treatment  of  the  diseaj^  still  remaioaa 
chimera  its  iu  the  time  of  Bouteille.  Among  the  factors  eotoftog 
into  the  production  of  chorea  we  have  noted  a  nen^ous  teinperaiiieoti 
an  infection,  or  a  sho(»k  which  plaices  the  system  tem[>orarily  bekir 
par;  chorea  is  usually  dissociated  with  a  condition  of  genend  debility 
and  with  disturl>ed  sleep.  It  is  upon  these  elements  that  we  mo^ 
try  to  act. 
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When  tLe  chorea  has  developed  under  the  influence  of  a  local  irri- 
taiioD,  of  a  general  condition,  of  an  infection,  or  of  a  shook,  the  first 
efforts  most  be  directed  against  the  etiolo|L(ical  fM^tor — the  suppression 
of  possible  causes  of  irrit^ition  such  as  intestinal  worms,  ciiustipatiou, 
dental  lesions,  phimosis,  ocular  disturbances;  rheumatic  infection, 
whether  puerperal  or  otherwise,  should  l>e  met  hy  appropriate  reme- 
dies, and  the  nutrition  should  1>6  im[)-rnved  hy  a  tonic  regimen.  The 
treatment  of  the  shock  is  not  without  some  chances  of  sucoess.  Thus, 
in  a  voung  girl  whtv  hml  already  had  t^o  attacks  of  chorea  of  re- 
si)ectively  ^ix  weeks  and  two  months'  durati*iu,  one  fnlhiwing  Bcarla- 
tina,  the  other  influenza,  I  have  seen  a  tliird  attai^'k  which  had  super- 
vened after  a  fall  arrested  in  four  days  under  the  influence  of  repeated 
injections  of  artiticiHl  serum.  A  tn^atmeiit  uf  this  kind  may  be  useful 
by  acting  Iwith  on  the  mind  and  on  the  nutrition. 

Wlien  the  chorea  is  associated  with  del»ility  marked  by  anaemia, 
general  treatment  is  the  be^st  antispasmmlic.  The  use  of  arsenic  in 
the  treatment  of  chorea  dates  back  more  than  a  century  and  still 
enjoys  a  well-merited  reputation.  It  hiis  lM?en  especiaUy  recom- 
mended for  chlorotie  and  lymphatic  patients;  Ollive  advised  its  em- 
ployment particularly  in  mild  chorea.  Ziemssen  and  Seguin  hold, 
with  g(K3tl  reason,  that  if  arsenic  does  not  succeed  more  frequently  it 
is  because  it  is  used  in  insufficient  doses;  in  their  opinion  massive 
do6e8  are  less  dangerous  than  small  doses  loug  continued. 

Arsenic  may  he  prascribed  in  diflerent  forma— arsenious  acid, 
arseniate  of  sodium,  and  arsenite  of  potassium.  Arsenious  acid 
may  be  ordered  for  children  of  from  eight  t*)  ten  yeai-s  in  doses  of  2 
mgm,  (gr.  ^),  increased  by  2  mgm.  daily;  but  often  it  causes  nausea 
and  vomiting.  Arsenite  of  potassium  is  prescribed  in  the  form  of 
Fowler's  solution  which  ccmtains  one  i>er  cent,  by  weight  of  arsenious 
acid.  Fowler*s  solution  is  given  in  df>8o8  of  gtt.  v.  to  viij,  a  day  for 
children  and  gtt,  x.  to  xx.  for  adults.  According  to  Seguin  it  may  be 
ordere<l  in  increasing  doses  up  to  gtt.  xv.,  xx.,  and  xxv.  three  times  a 
day ;  the  toleration  of  the  drug  will  be  facilitated  by  diluting  the  solu- 
tion with  a  tumberf  ul  of  carlionated  water,  alkaline  or  acid,  which  is 
to  be  taken  in  two  cir  three  ixirtions  during  the  hour  following  the 
meals.  When  Fowler's  solution  is  very  liadly  borne  by  the  stomach 
it  mAj  be  administered  hypodermically  iRiedcliflf,  Eulenburg,  Wider- 
hofer,  Friihwald) ;  the  pain  of  the  injections  may  be  diminished  by 
substituting  cherry -laurel  water  for  the  water  of  the  ordinary  solution. 
The  amount  of  the  first  injection  is  Vis  <^f  a  cubic  centimetre  and  tliis 
is  increased  by  an  e<iual  quantity  every  day. 

The  arseniate  of  sodium,  f»fteu  prescril»ed  in  the  form  of  Pear- 
son*s  solution,  should  be  given  in  rapidly  increasing  doses^  2»  4,  or 
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6  EQgm*  (gr.  ^,  iVf  tV)  daily  sufficmg  for  Blight  cases  Ib  childiBiL 
In  severe  cases  we  may  comraence  witli  5  mgm.  (gr,  y*j)  daily  and  in- 
crease the  cjuantity  by  5  mgm.  every  day  so  as  to  reach  2.5  or  30  rngm. 
in  live  days  (Cadet  do  Gassicourt);  after  cotitiiiiiitig  ite  maximum 
dose  for  three  days,  the  quantity  is  again  diminished  by  5  mgtn.  evihry 
clay*  The  drug  is  betti^r  Ixvrue  in  divided  doses  not  to  exceed  3  mgm. 
eai^h.  When  this  treatment  fails  after  twenty  days  it  shttukl  be  dis* 
continued;  otherwise  it  may  \ye  kei)t  up  several  days  after  the  cessa- 
tion of  the  movements.  Tlie  arsenical  treatment  may  cause  not  onlv 
gastrointj^stinal  di8turl>auees,  but  also  cntaneous  lesions,  ery  tlienms, 
br<inze-coU>red  pigmentation,  esfiecially  at  the  articular  folds,  and 
paralyses  due  to  |)eripheral  neuritis. 

Along  witli  ai^eiiie  other  tonic  drugs  have  found  application  in  the 
treatment  of  chorea.  Iron  in  jnirticular  is  very  useful  in  autMoic  8til>- 
jects,  and  it  is  always  an  mlvisable  adjuvant*  Cinchona  in  its  differ- 
ent forniH  may  likewise  be  of  ser\ice,  and  coddiver  oil,  phosphata  of 
lime,  eic.t  may  be  given  %vith  success. 

Sleep  is  an  accumulator  of  nerve  force,  sajs  Ljisegue,  and  hence 
it  is  not  surprising  that  it  luis  been  proin^sed  as  a  means  of  treatment 
in  a  large  number  of  affec^tions  dependent  upon  nervous  exhaustion; 
in  such  diseases  it  constitutes  indeed  a  curative  agent  of  the  firet 
order.  It  should  be  recommended  in  the  forms  of  chorea  in  which 
the  irregular  movements  tlisappear  during  sleep.  Bastion  has  kejit 
choreic  patients  who  were  seriously  afft*cted,  for  weeks  in  a  sleep 
which  was  interrupted  only  for  meals.  Prolonged  sleep  is  all  the 
more  indicatetl  sine©  insomnia  plays  in  the  production  of  the  attaek 
a  pavi  which  is  more  i>ronounced  in  proportion  to  its  persisteooe. 

In  order  to  secure  it,  chloroform  or  ether  are  to  Im  inhaled  twice 
a  day  to  the  [xunt  of  I'esolution.  Nitrite  of  amyl  has  likewise  been 
recommended  for  inhalation  in  doses  of  from  tliree  to  ten  drape  ibree 
times  a  day  (Ziegler) ;  but  these  procedures  are  justified  only  in 
urgent  cases.  The  most  commonly  use<l  hyimotic  agents  in  choni 
are  chlond,  sul phonal,  paraldehyde,  and  chlorolose. 

Chloral  was  recommended  more  than  twenty-five  ^^ears  ago  by 
Gairdner  in  England ;  Bouchut  advocated  its  use  in  Fraiioe  acme 
years  later.  There  is  no  question  that  the  sleep  induced  by  cblatml 
canaee  a  cessation  of  the  agitation,  but  this  circumstance  alone  doee 
not  demonstrate  the  utility  of  chloral  in  chorea.  In  gi>nenil  the  i 
tics  rtdative  to  the  duration  of  the  affection  prove  little;  but  ocie  < 
reporieil  by  Gairdner  seems  to  offer  pretty  strong  evidence:  one  little 
patient  took  by  mistake  4  gm.  (lu)  of  cldoral  instead  of  1.30  gm* 
(gr.  XX.):  she  presented  symptoms  of  intoxication  but  the  eboiea 
oeaaed.    The  object  to  be  attained  is  prolonged  sleep  and  therebgr « 


TREATMENT  OF  CHOREA. 


679 


» 


iBsion  of  the  movements ;  to  this  end  we  must  comjuenoe  with  1 
gm.  (gr.  XV.)  of  chloral  and  increase  the  dose  by  50  cgm,  (gr.  viiss.) 
daily ;  the  drug  being  stopped  only  when  dt^pro.sRion  of  the  pulse  or 
symptoms  of  gtustric  in*itationsui>ervene.  It  should  not  Imj^  forgotten 
tbat  cljloral  is  always  dangerous  in  subjects  suffering  from  heart 
lesions.  Often  when  sleep  fur  frt>m  twelve  to  sixteen  hours  a  day 
has  been  nbt^tined  the  mt^vements  mnderat**  and  cure  results;  but  we 
cannot  disguise  the  fact  that  in  a  fair  numl3er  of  cases  this  cure  does 
not  occur  until  the  chorea  has  run  Uh  usuhI  cuurse;  and  finally  it  is 
not  rare  that  the  niovementn,  though  calmed  while  the  prolonged  sleep 
is  mainbiined,  regain  their  activity  the  moment  it  ceases. 

The  same  remarks  ai»ply  to  paraldehyde  and  to  sulphonal.  Paral- 
dehyde acte  both  as  a  hy  pnotic  and  as  a  calmative  agent  upon  the  re- 
actions of  the  cord;  it  may  bo  given  in  doses  of  fi*c^m  2  to  4  gm. 
(  3  ss.-i.)  daily.  It  has  the  advantjige  over  chloral  of  not  depressing 
the  heart.  Suli>honal  may  b©  ordered  in  wafers  or  suppositories  in 
doses  of  from  1  to  2  gm.  (gr.  xv.-xxx.)  a  day. 

Chlorolose»  which  has  a  siiecial  hypnotic  effect  upon  the  brain, 
wliile  Iea\ing  the  cord  awake  (Eichet),  is  very  suitable  for  the  pro- 
duction of  prolonged  sleep,  and  I  have  used  it  with  success  in  chorea;' 
but  its  susi^usory  fiction  upon  the  cereV)ral  functions  may,  in  hys- 
terical patients,  proiluce  paralytic  phenomena"  which  sh/uld  lead  to 
some  reserve  in  view  of  the  x>ossibiIity  of  causing  paral^^tic  accidents 
in  chorea. 

Opium  in  massive  doses  has  been  reeommendeil  l>y  Jaccoud,  who 
advises  the  induction  of  somnolence  in  young  children ;  this  method 
is  dangerous  and  has  found  few  advocates. 

AntispasrarKlics,  and  lii'st  among  tliem  the  bromides,  have  kept 
an  important  place  in  the  treatment  of  chorea;  if  they  have  not  shown 
the  good  effects  in  the  latter  which  they  have  protluced  in  epilepsy  it 
may  be  because  they  have  not  been  prescril>ed  with  the  same  convic- 
tion. To  give  the  l>romides  in  doses  of  8  gm.  (  3  ijO  daily  is  a  prac- 
which  seems  to  roach  the  limits  of  prudence.  I  ailniit  that  in  ray 
mth  the  drug  the  l>romide  failed,  but  these  exi>eriments  have 
been  numerous  because  I  prefer  to  address  my  treatment  to  the 
general  condition  rather  thjin  to  the  spasms.  It  should  lie  added^ 
oreover,  that  the  lunmide  of  potassium  has  given  good  results  in 
chorea  gravidarum  (Gubler,  Jaccoud,  and  others). 

Since  the  (mblicatiim  of  a  paper  by  Wallner,  of  Munich,  in  1887, 
anti pyrin  lias  enjoyed  considerable  favor  in  the  treatment  of  chorea. 
Borne  rapid  cures,  in  a  few  days,  have  been  reported  with  this  drug, 
and  its  effects  seem  to  be  generally  favorable;  but  some  altogether 
refractory  cases  have  also  been  published.    It  is  prescribed  in  doses 
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uf  50  cgm*  (gr.  viiss.)*  increased  by  the  same  quantit.v  every  day 
amount  may  go  as  high  m  8  gm.  (Z  ij.)  daily  ^Moncon'o). 
in  children  tolerance  in  maintained  for  weeks.     Intolerance  manifeiiti 
itself  by  digestive  diatiirbanceH,  nausea,  vomiting,  diarrbceii,  or  s 
emptions ;  when  given  in  large  and  long-continued  d<:i0es  the  urine 
must  be  watched ;.  in  epileptics  I  have  several  times  ol^sen'ed  the  ai>- 
pearance  of  albuminuria  which  ceased  with  the  sus[>ension  of  tbi 
treatment. 

Exalgiu  seems  to  produce  analogous  effects  to  anti pyrin  (Moo- 
corvo).  Loewenthal  and  Dana  have  especially  firaised  its  effieacy. 
It  acts  like  antipyrin  in  ilnnew  of  half  the  size  and  is  well  Inime  by  tlie 
stomach.  It  is  prescrilmd  in  doses  of  25  cgm.  (gr,  iv.)  and  iticreiiseid 
by  the  same  amount  daily ;  chiklren  of  from  six  to  seven  vearB  eAsilj 
bear  doses  of  1  gm.  (gr.  xv,)  a  day. 

The  valerianate  and  other  salts  of  zinc  are  also  sometimes  em- 
ployeil,  Kecently  the  bromovalerianate  of  zinc  has  been  i^Bcam- 
mended  in  dosc^s  of  0.50-1..^0  gm.  (gr.  viij.-xxiv,). 

Belladonna  and  atropine  likewise  have  their  advocates.  The 
former  has  sometimes  been  assc3ciated  with  valerian  and  asafetida. 

Bouchut  advises  the  administration  of  sulphate  of  eserine  in  d(«efl 
of  from  2  to  5  mgm»  (gr.  5'irVf)i  ^^^^  ^^^  marvellous  results  reported 
by  him  have  not  been  substantiated  in  the  hands  of  Biess,  Gabler^ 
ad  Cfulet  de  Gassicourt.  This  drug,  moreover,  may  occasion  grmve 
ccidents. 

Hyosycamine  in  doses  of  from  2  to  10  mgm.  (gr.  Jr^')  Inu*  given 
good  results  in  Oulmont's  hands,  Magnan  advised  for  grave  CAsei 
hydrochlorate  of  hyoscine  by  subcutaneous  injecti*  »ri  in  iIom-k  *>f  fmm 
1  tci  2  mgm.  (gr.  bVt'W)  for  adults. 

Among  the  drugs  which  have  been  emplf>yed  m  chorea  ha  al leni- 
tives strychnine  should  be  first  enumerated,  which  Trousseau  gave  in 
the  form  of  a  syrup  containing  0»05  in  1(W  (gr,  J  in  3  iij*)  of*the  soK 
|diate,  in  doses  of  from  ^  to  6  cgiD.  ( Tii^j-i.)  a  day.  The  object  wbm^ 
it  seems,  to  substitute  tetanic  contractions  for  the  clonic  movemoiill. 
Altliough  Hammond  and  Beuedikt  have  reported  facte  tending  to  ocuk 
firm  Trousseau's  confidence  in  the  drug,  strychnine  remaina 
suspicion.  Picrotoxiu,  which  has  been  [proposed  for  the  same 
pose,  has  not  proved  useful. 

Tartar  emetic,  which  was  employed  by  Laeuiiec  anl  <  s|»<  cially  ri^ 
commended  by  Gillette  and  Bouley,  is  hardly  used  n*>wadn\!<*  The 
advocates  of  the  infectious  theory  might  exjdain  the  succh^ss  which  has 
been  attributed  t<i  it  Ijy  its  evacuant  action;  the  advocates  of  tbo  ner- 
vous theory  would  he  no  less  justified  in  maintaining  that  it  met»  by 
producing  a  shock.     Bouley *s  mode  of  administration  is  particiilArly 
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brutal:  he  gave  the  first  ihiy  50  fgm.  ami  tbe  next  Any  1  gm.  in  two 
doses  at  an  Iioiifh  intenal;  if  no  improvemeiit  was  prtxluced  he 
raised  tlie  doee  to  l.oO  ^ni.  the  tliird  day ;  by  this  njeaua  lie  succeeded 
in  briugiug  the  patient  into  eoUapste.  Gillette  contented  Liraself 
with  progressive  doses  of  20,  40,  and  60  cgm. 

The  external  agents  utilized  in  chorea  are  re^-nkives,  electricity, 

hydrotherapy,  gymnastics,  and  niatisage.     As  reiiilsives,   have  been 

{employed  light  igui puncture  along  the  vertebral  column,  tincture  of 

and  atomiz^itiuns  of  ether  and  methyl  chloride.     Electricity 

;  been  u^st^d  in  all  its  forms,  but  aside  from  the  tcmic  action  which 
static  electricity  may  possess  the  effects  are  doubtful.  H>  drtftherapy 
likewise  is  mainly  to  be  recommended  as  a  tonic.  The  cold  baths 
by  immersion  which  were  succesBful  in  Dupuy  trends  hands  seem  to 
act  chiefly  by  shock.  The  most  useful  modes  of  applit  ation  of  hy- 
drotherapy are  those  recommended  fijr  hysteria  (see  p.  670).  Sid- 
l>hur  baths  (Baudeloc(iue)  and  douches  (Cadet  de  Gassieourt)  have 
(Sometimes  given  good  results.  In  convalescenoe  these  baths  may 
prove  useful. 

Begulation  of  the  voluntary  movements  by  gymnastic  exerciaeSp 
was  long  ago  (1827)  recommended  in  France  for  the  treatment  of 
chorea.  Louvet-Lamarre,  Blache,  and  Jolly  ad\nsed  exercises  of 
precision,  jumping  the  rope,  dancing,  and  piano  playing;  but  it  was 

Iliaisne  in  particular  who  made  a  systematic  application  of  gymDastics 
at  the  hospital  for  sick  children,  beginning  in  1847.  Cxermaiu  8^e, 
Blache,  antl  Bouvier  recognized  the  utility  t>f  the  method.  In  order 
to  le-establish  the  influence  of  the  will  upon  the  movements  it  is 
necessary  to  have  recourse  to  simple  exeivises  in  which  the  patient 
executes  with  precision  movements  which  he  sees  performed  before 
him  and  which  are  exactly  explained  to  him.  The  most  useful  move- 
ments are  those  which  are  performed  with  an  exact  knowledge  of  their 
» direction,  extent,  energy,  and  rapidity.  The  patients  profit  greatly 
by  exercising  before  a  mirror  which  permits  them  to  regulate  their 
movements  with  exactitude.  The  exercises  should  include  the  differ- 
ent qualities  of  movement— exercises  of  direction,  placing  the  hand  or 
the  foot  or  the  finger  upon  a  given  point;  exercises  of  force,  making 
a  given  tntction  on  an  ajxparatus  with  siirings;  exercises  of  rapidity, 
carrying  a  finger  to  one  or  several  points,  one  or  more  times^  in  a 
given  time,  etc.     The  exercises  of  the  limbe  should  be  combined  with 

» exercises  of  respiration  whose  regularity  serves  as  a  point  of  support 
for  every  effort;  in  this  respect  the  exercises  which  are  employed  in 
tlie  education  of  deaf-niutos  may  be  utilized.  A  general  rule  is  that 
the  learning  of  non-adapt^^tl  but  well-regidated  movements  is  most  use- 
ful for  regulating  adapteil  movements.     Laisn^  had  already  made  the 
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very  correet  oliservation  that  when  the  patients  came  farom  a  glMd 
(li^taiK-e  they  profited  muoh  less  by  the  g\^mnast]es.  This  isi  beeanAe 
tbt^  education  of  the  cousciousness  of  movement  demands  attentiati, 
and  becanse  the  attention*  which  is  already  deficient  in  chonaica, 
VM>oome8  still  weaker  under  the  influence  of  fatigue  liable  to  renulifroD 
a  long  walk.  It  is  therefore  indispensable  that  the  gyinniistic  ex6r> 
cisefl  should  never  he  carried  to  fatigue ;  the  sessions  moHt  be  sbott 
imd  rei)eateJ.  Passive  movements  may  prove  very  useful  not  onlv 
by  their  action  upon  the  muscles  but  also  because  they  recall  regular 
motor  images ;  after  a  movement  has  l>een  passively  exeyuied  st^»venJ 
times  its  voluntary  performance  becomes  not  alone  more  rapid  but 
more  energetic/'  and  this  fact  may  be  as  readily  demim^trat^I  ia 
hysterics  as  in  choreics*  Massage  may  be  a  useful  adjavant  to  the 
gym  nasties. 

Moderation  of  the  gymnastic  exercises  is  all  the  more  impemliTt 
since  the  muscular  weakness  of  choreics  is  well  known,  and  since,  on 
the  other  hand,  systematic  repose  has  proved  favorable  in  the  tfBat- 
ment  of  the  disejise  and  has  l>een  8v>ecially  recommended  by  Sf^ain. 
Repose  and  methodical  exercises  do  not  at  all  exclude  each  other,  for 
the  gymnastics  can  be  utilized  only  on  condition  that  they  are  short 
in  duration. 

In  grave  cases  precautions  should  l)e  taken  to  protect  the  pAiifjiti 
against  injury,  by  keeping  them  at  rest  and  sometimes  even  in  b^ 
i\nth  pmhled  guar<ls.  When  such  forms  api^ar  during  pregnaocr 
it  may  at  times  be  necessary  to  resort  to  the  induction  of  pi-etnatitro 
Irdjor  or  abortion  and  thus  to  cut  short  the  chorea. 

Congenital  chorea  and  chronic  chorea  have  thus  far  d^^fied  iQ 
thera[)eutic  measures,  but  the  patients  suffering  from  these  fomfl 
may  still  be  benefite<l  by  careful  hygiene. 


TETANY. 

The  affection  described  by  Dance  in  1831  under  the  name  of 
termittent  tetanus,  then  under  that  of  e-ssf^ntial  contnicture,  or  a 
tracture  of  the  extremities,  is  more  generally  known  now  l>y  tlie 
of  tetany,  given  to  it  by  Corvisart  in  1852.  The  disease  is  eaiist]* 
tuted  by  a  group  of  symptoms  occurring  under  a  rather  nuiabfe 
form.  Sometimes  it  is  preceded  l»y  pnxlromes  during  a  period  of 
several  months^  or  these  may  Ije  present  for  a  few  days  onl^*. 


Symptoms. 

The  early  pmdrnme^  are  artkralgic  pains  p  a  sensatioii  oi  heaniieni^ 
formication,  pricking  sensations  in  the  extremitieay  variocis 
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troubles  recalling  tliose  of  chorea  and  of  hysteria,  crises  of  amblvopiH. 
and  temporary  deafuej^s.  The  immediate  prodromes  consist  of  a 
sense  of  fatigue,  general  malaise,  headache,  and  especially  filirillary 
contractions  in  the  parts  which  are  alxnit  to  be  attacked.  Hfimt^timcs, 
especially  during  epidemics,  the  contractui*e  api>eai*s  without  pre- 
monition; sometimes  it  first  manifests  itself  on  tlie  fX'casion  of  volun- 
tary movements. 

I  Voft(nteturt\— Most  frequently  the  contracture  affects  the  npi>er 
extremities;  the  hand  assumes  a  characteristic  form  whicli  Trousseau 
compartHl  to  that  of  the  iR'cuucheur  as  it  wim  about  t*i  be  introduced 
intfi  the  vagina;  sometimes^  however,  the  flexion  of  the  fingers  is  ac- 
centuated and  the  hand  ac(piii^*s  the  shape  of  that  seen  in  hemifjlegia 
with  contracture,  and  the  flexii>n  may  even  be  so  i>ronnunced  that  the 
nails  make  wounds  in  the  palm  of  the  hand  (Herard),  It  is  very  ex- 
ceptional to  find  the  hand  fixed  in  extension.  Sometimes  the  contrac- 
tui'e  is  limitetl  to  one  finger  or  the  thumb.  In  slight  cases  the  upper 
extremities  are  alone  affected;  but  in  the  severe  forms  the  lower  ex- 
^H  tremities  are  also  invaded,  cliiefly  the  feet  and  the  toes  w^hich  may  be 
^pflexed  or  extended.  The  foot  is  usmtUy  extended  in  the  ec[uinus  posi- 
tion, the  t*ies  V>eing  directed  inwards;  rarely  the  iligibd  extremity  of 
the  foot  is  elevated.  The  thighs  are  excei>tionally  affected,  being 
then  fixetl  in  fr»rced  adduction. 

In  the  l>enign  hirms  tlie  contracture  is  limited  to  the  extremities, 
but  in  the  graver  cases  the  muscles  of  the  trunk  may  also  \ye  involved, 
those  of  the  thorax  im  well  as  of  tlie  abdomen,  and  the  diaiihragmp 
We  may  obser\*e  in  different  cases  opisthotonos,  empnisthotonos,  or 
pleurosthotonos ;  and  d\  spncea  is  sometimes  so  extreme  as  to  threaten 
suff<K*ation. 

It  is  only  in  rare  instzinces  that  the  contracture  is  limited  to  the 
lower  extremities ;  but  in  a  case  of  Beclainl  it  was  confined  to  the 
hip  muscles  of  one  side  and  simulated  coxalgia.  Mattei  has  also 
seen  cases  in  which  the  contracture  was  limited  to  the  abdominal 
miiadea. 

Sometimes  the  contractures  are  generalized  and  affect  the  muscles 
of  the  face,  of  the  eye,  of  the  jaw,  of  the  neck»  of  the  larynx,  pharynx, 

iand  tongue.     We  may  readily  uudersbmtl  luiw  in  these  cases  the  vital 
functions  may  \m  gravely  menai^ed. 
The  intensity  of  the  contracture  is  as  variable  as  its  extent.     Often 
,       the  will  may  triumph  over  it,  but  at  other  times  it  is  impossible  to 
impart  any  movement  to  the  affected  regions.     The  degree  of  contrac- 
^Ktare  may  also  vary  in  the  same  subject;  but  in  general  it  attacks  both 
^'flexors  and  extensors,  and  the  resistance  is  the  same  in  one  sense  as 
in  tlie  other. 
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The  coDti'actiire  [)reseiits  itself  under  the  form  of  attacks  paaauig'^ 
from  the  extremities  towanla  the  truok,  separated  by  more  or  leae  cohh 
I>lete  iutervrtls  of  calm ;  these  iDtermittent  periods  are  said  to  be  moi^ 
marked  in  adults  than  in  children  (Stewart).  The  attacks  lust  for  a 
period  varying  from  a  few  minutes  to  several  hours,  and  they  follow 
eaeh  other  in  a  series  which  may  cease  abruptly  or  gradually.  la 
thft  case  of  an  abrupt  cessation  the  i-eniission  is  more  comidele^  and 
the  loss  of  muscular  power  is  less  ahHolute  during  the  inten^al.  When 
^he  attack  has  cejised,  even  if  it  is  the  last  one,  there  often  reouua  a 
BDse  of  fatigue,  numbness,  and  headache.  It  is  sometimes  poaaible 
to  provoke  an  attack  by  «!omi>resHion  of  the  limbs  along  the  track  ol 
the  nerves  and  vesselH  (Trousseau's  sign),  a  circumstance  wbioh  BOg- 
gests  a  comijarison  between  the  hypen^xcitabilit>'  of  tetany  and  tbal 
of  hysteria.  However,  it  must  be  noted  that  several  obfterv^a  ltav» 
found  that  contracture  is  provoked  more  easily,  or  even  excluaiTvtiy, 
by  compression  of  the  artery  (Kussmaul).  The  electrica.!  irritability 
of  the  nerve  persists  during  the  interval  of  the  paroxysms. 

The  contracture  is  not  always  acconiimnietl  by  troubles  of  aenst- 
bility,  but  most  frequently  there  are  cramp-like  pains  which  are  exag^ 
gerated  by  voluntary  or  passive  movements.  Furthermore  than  «w 
frenuently  cramps  in  parts  unaffected  by  the  contracture.  SometiliMa 
there  are  pains  along  the  coui*se  of  the  nerves  even  in  the  r^gicma 
where  no  contractures  exist.  There  may  lie  formication,  mimbticinT 
and  pins-and-neetlles  sensations,  chiefly  in  the  extremities,  whicb 
are  especially  affected  with  anaesthesia;  the  diminution  of  taetik 
sensibility  extends  also  commonly  to  the  mucous  surface^i.  Then 
may  likewise  be  a  diminution  of  thermal  sensibility  and  aualgeatft. 
These  sensory  troubles,  which  often  hist  weeks  after  ilie  disappeai^ 
ance  of  the  motor  disturbance,  are  frefpiently  most  marketl  on  one  aida 

In  rare  instances  we  n**to  ceilema  and  redness  in  the  neigh horbood 
of  the  articulations,  esiiecially  on  the  dorsum  of  the  foot  which  i»  in 
the  efiuinus  position^  Sometimes  there  are  profuse  9weatiiKg  of  tbi 
extremities,  a  brownish  discoloration  of  the  face  and  hands,  and  til- 
ing of  the  nails.  The  bladder  may  in  rare  cases  participate  in  Ike 
spasm  (Trousseau). 

The  hndon  rejfexcs  may  be  diminished  (Bernhardt),  but  they  iw^ 
as  a  rule  normal ;  the  cutaneous  reflexes,  on  the  contrary,  are  exag- 
gerated. All  the  mot-ir  nerves  which  are  accessible,  with  the  exoepticai 
of  the  facial,  have  their  galvanic  and  faradic  in'itability  exa4$genilid 
(Erb),  especially  at  the  time  of  the  repetition  of  the  crises  and  during 
their  height.  As  the  attack  imsses  off  the  electrical  irritability  di- 
minishes, and  becomes  normal  when  the  spasm  Ima  ceaaed.  W» 
might  attribute  to  a  s|>ec']al  irritability  of  the  ulnar  nerve  the 
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attitude  of  the  pntieBt  during  hu  attack,  aB  attitude  whieli  recalls  tlmt 
provokeil  by  Cluircot  by  compre«aioB  of  the  ulnar  nerve  in  bysterical 
mibJGct!*  with  luixsoitlar  byperexcitability.  The  nerve»  of  sensJition 
and  of  rtpecii^U  8oiu8t>  are  also  irritid*!*^  during  the  attack  (SehleHioger). 

The  ffenarfl  symptoms  arOp  aa  a  rale,  limited  to  a  iiersiHteut  head- 
ache ;  but  sometimes  there  is  a  rapid  pulse  which  may  lie  attributed 
to  the  iMiiii,  Fever,  if  present,  is  to  l)e  attiibuted  t4»  the  causal 
trouble.  In  cliildreu  the  contracture  may  he  e«jm plicated  by  cou- 
pulsions. 

AlthaujB  has  described,  under  the  name  of  kianiUa,  a  modilied 
form  accompanied  by  intellectual  changes,  wliich  is  characterized  by 
symmetrical  clonic  spasms,  ceasing  during  sleep,  In  an  exaggeration 
of  muscular  excitability  and  of  the  tendon  reHexes,  but  witliout  rigid- 
ity and  without  Trousseau's  sign  (spasm  produced  by  compression 
of  the  artery  or  nerve  leadiug  to  the  part). 
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The  duration  of  tetany  Taries  from  a  few  days  to  several  months ; 
it  is  most  commonly  two  or  three  weeks.  The  usual  termination  is 
in  recovery,  but  there  are  often  alternating  periods  of  improvement 
and  aggravation.  A  cure  may  tiUte  [ilace  suddenly  following  an  attack 
of  an  eruptive  fever,     Deatli  sometimes  oc**nrs  when  the  spasms  are 

»  com  plicated  by  convulsions.  The  etiological  ct>nditians  aie,  however, 
the  chief  elements  in  the  prognosis.  Teti^ny  occurring  in  conse- 
quence of  rheumatism  or  of  some  debiUtating  condition,  such  as 
■lactation  or  diarrhoea,  is  usually  recovered  from,  but  that  which  is 
consecutive  to  a  thyroidectomy  easily  liecomes  chronic  and  fatal ;  that 
form  which  results  from  dilatation  of  the  8t<:>mach  is  said  to  lie  always 
fatal  (Stewart).  We  have  remarked  above  that  extension  of  the  con- 
tracture to  the  muscles  of  the  face  and  thorax  increases  the  gravity  of 
tJie  affection. 

Pathological  A^ATomt, 

The  anatomical  lesions  found  at  auti^iisy  of  individuals  dead  from 

&tany  are  very  variable.     Most  freciuently  we  find  congestion  of  the 

lepinal  cord  and  of  its  envelopes,  and  sometimes  of  the  entire  cerebrcK 

Ispinal  axis.     Weiss  found  changes  in  the  anterior  horns  of  the  cord 

fin  the  cervical  region  in  three  cases  of  tetany  folloT^Hng  the  extirpation 

Icf  a  goitre.     It  is  certain  that  the  complex  of  motor  and  sensory 

troubles  to  the  exclusion  of  cerebral  symptoms  marks  a  lesion  of  the 

oortl  rather  than  one  of  tlie  brain.     But  we  are  confined  to  conjeetare 

an  regarda  the  localization  of  the  lesion. 
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EnoLooY. 

The  f^aestioD  of  cattaation,  wbelher  we  haTe  to  do  with  a  ] 
toxic  or  one  of  infectioas  origin,  i»  equall j  difficult  to  aosire  i 
lowiBg  the  reports  of  Weiss  and  the  reeolta  obtained  hy  Schiff ,  iio€- 
mann,  Horsley,  and  others,  quite  a  number  of  cases  of  ttrlaiiT  have 
been  attributed  to  an  tntoxieation  bj  retention  of  mucin  renltii^ 
from  disease  of  the  tlijroid  ^hind*  Ti»tal  th>  mid^HotnT  haa  hem 
shown  to  be  invariably  followed  by  tetany  in  the  cat,  while  partial  re* 
moval  of  this  gknd  has  never  had  the  same  result;  letaoj  foDaved 
only  when  at  least  four-fifths  of  the  ghmd  had  been  removed  (Eiadi- 
berg). 

Other  neurolfj^ists,  reasoning  from  the  frequency  of  totaar  aa  a 
sei|nel  of  epidemic  disease,  have  rBganled  infection  as  phiyin^  an 
important  role. 

An  inquiry  into  other  etiological  factors  may  throw  some  Ugbt 
upon  the  nature  of  the  le4sion  in  this  disease.  Tetany  has  been  ns^ 
garded  as  a  disease  of  childhood,  but  Trousseau  found  thai  it  ot* 
curred  with  greatest  fre<^iuency  betw^een  the  ages  of  seventeen  and 
thirty  years,  and  Corvisart  met  with  it  most  often  between  ^evonlseii 
and  twenty -one  years.  Pnlierty  seems  to  exercise  a  certain  influence; 
the  disease  is  rare  after  the  age  of  forty  years.  It  has  not  lieeu  th^ 
termined  whether  tetany  occurs  m(»re  fretjuently  in  one  sex  than  it 
does  in  the  other. 

In  the  cases  reported  by  Feer,  the  affection  api^eared  l*>  be  oon- 
genital.  Heredity,  direct  and  similar  or  indirect  and  dissimilar,  hai 
been  invoked,  esixMrially  by  Bouchut. 

Lactation  is  a  common  cause,  but  we  cannot  say  whether  it  acte 
throufLjh  albuminuria,  through  amemia,  or  through  fatigue.  Men- 
struation and  [>regnancy  are  rare  causes  (Dakin). 

Digestive  troubles  ap[>ear  to  have  an  undoubtetl  effect  in  the  cau- 
sation of  tetany.  Tounele  called  attention  to  this  relationship  in  18,^ ; 
and  Trousseau  attribute<l  a  special  role  to  diarrhoea,  which  apf tears  to 
act  e8f>ecially  by  the  debility  which  it  produces,  altljnngh  gastn^in- 
tontiual  irritation  sooms  alnn  to  be  of  impr^rtance,  Tetauy  may  attack 
individuals  afft^^K-tixl  with  dilatation  of  the  stcimacli  (Bouveret  and 
Devie)  when  tlxere  has  lieen  a  too  rapid  evacuation  of  the  organ  by  the 
tube  (Dujardin-Boauinetz,  Dn-vfuss-Brissjic,  Martin),  and  may  aba 
occur  in  the  course  of  peritoneal  affections.  If  dentition  lie  acJiuse  of 
tetany  it  is  probably  so  by  reas(»n  of  the  gastrointestinal  troubles  which 
are  common  at  this  period.  In  cases  of  gastric  tetany  Bouveret  and 
Devic  have  extracted  from  the  stomtich  contents  a  substance,  the  || 
oculatiuu  of  which  in  animals  excites  tetanic  oonvulsions. 


TETANY. 
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Several  of  the  infectious  diseases  may  cause  tetany ;  amoi]^  tliem 
are  rheumatism  (SteiDheixu/Tronsaeau),  cholera,  typhus,  aDdiutermit- 
tent  fever.  The  apiism  may  even  present  itself  under  an  intermittent 
form,  justifying  in  such  case  the  term  intermittent  tetiuius  given  tt)  it 
by  Dance,  who  regarded  the  paroxysmal  spasm  as  a  sort  of  larval  form 
of  the  malarial  attack.  The  influence  of  cold  has  been  reraaiked  by 
a  large  number  of  observers. 

An  etiological  factor  which  deserves  special  mention  is  contagion, 
which  was  observed  in  the  prisons  of  Belgium  iu  184l>,  and  in  a  girls* 
school  at  Gontilly  in  187(>.  The  hitter  epidemic  \i'as  especially  in- 
teresting because  the  school  ff  ir  girls  and  that  for  boys  were  near  to 
gether,  and  yet  the  latter  escajieil  entirely.  These  facts  together  with 
Uie  presence  of  hysterical  antecedents  in  a  numl>er  of  cases  and  with 
certain  characteristic  symptoms  of  this  morbid  complex  would  lend 
weight  to  the  theor}'  of  the  hysterical  nature  of  the  disease  (Raymond)* 
But  while  thy  nature  of  hysteria  still  remains  under  discussion, 
we  may  content  ourselves  with  admitting  that  tetany  and  hysteria 
have  many  points  in  common,  and  <jften  develop  on  the  same  soil. 

Influenced  by  the  researches  of  Soltmann,  Esrherich,  Kassowitz, 
andBabinsky,  some  authors  are  inclined  to  regard  tetany  and  certain 
spasmodic  phenomena  more  commonly  siisociated  with  it,  especially 
spasm  of  the  gkittis,  as  manifestiitions  of  rachitis.  In  tlie  statistics 
collected  by  Cassel  the  presence  of  rickets  was  noted  in  eighty -six  i>er 
cent,  of  the  cases  of  tetany  ;  but  concerning  figures  such  as  these,  we 
may  be  justified  in  remarking  that  he  who  proves  too  much  proves 
nothing. 

Bad  Ijygienic  conditions  in  general  play  an  important  part  in  the 
etiology  of  tetany. 

DUONOSIS. 

The  diagnostic  points  of  importance  in  tetany'  are  the  habitual  ab- 
sence of  fever  and  the  intermittent  character  of  the  attacks.  These 
sufiice  to  distinguish  tetany  from  the  contractures  which  accompany 
grave  fevers  or  diseases  of  the  cerebrospinal  centres.  Ergotism, 
which  may  occur  in  epidemic  form  among  individuals  nourished  in 
common  under  poor  hygienic  conditions,  presents  a  considerable 
amdogy  to  tetany. 

Tbsatmznt. 

Our  theni[»entic  measures  should  be  addressed  as  far  as  p*jssible 
to  the  etiological  conditions.  Whenever  the  cause  c^in  be  discovered 
our  endeavor  must  1m^  t-o  suppress  it*  Tcmnele,  Gourlieyre»  Riegel, 
and  others  have  reported  cases  in  which  recovery  followed  the  expol- 
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sion  of  worms  from  the  iutestiual  (^anal.  I  have  seen,  as  iloQbUem 
have  nmuy  othere,  the  disnppeiiraiit.*e  of  teiauy  after  the  ramoval  <rf  i 
carious  tooth.  A  cure  may  follow  the  regulation  of  disordered  8Wii* 
strual  fuuetioB,  the  ttupprtission  of  faults  in  aliiueuUiry  faygiene,  s 
rational  treatmeut  of  tliarrhuea  or  of  ililatatioo  of  the  stomach,  aiwl 
measures  suitable  for  overcoming  intoxicatiouB,  whether  from  without 
or  from  within  the  organism.  Isolation  is  urgently  indicated  in  caseft 
in  which  contagion  seems  to  be  an  active  cause.  Treatment  by  pho«- 
phorus  in  cases  coinciding  with  rachitis  has  seemed  to  give  gootl  j^ 
suits.  Thyroid  medication  might  be  useful  in  cases  in  wliich  tetany 
has  followed  thyroidectomy;  in  such  cases  also  diuretics  and  purga- 
tives are  intlicated. 

The  symji^nnatie  tieatmeut  consists  in  the  employment  ol  hotli 
internal  and  exk^rnal  me^Miures.  The  latter  are  linimeutK  routiiiiiing 
belladonna,  opium,  or  chloroform,  tepid  baths,  cold  affusions,  and  the 
continuous  current. 

Internally  we  may  give  the  bromides,  l:>elladonna,  or  chloral,  by 
the  mouth  or  in  rectal  injection  (Baginsky).  In  very  severe  caaes 
we  may  have  to  resort  to  inhalations  of  chloroform. 


LOCALIZED  SPASMS. 

Apart  from  the  convulsive  affections  w^hich  we  have  consid 
the  articles  on  hysteria  and  epilepsy,  and  in  the  earlier  sectioBfic 
article,  there  are  also  tonic  or  clonic  spasms  which  are  limited  ti>  I 
area  supplied  by  certain  nerves,  and  which  cannot  l>e  referred  to  aaf 
specific  lesion,  desening  therefore  to  \m  retained  in  the  class  of  spaA^ . 
modic  neuroses.     These  spasms  are  generally  not  painfol.     We  haval 
already  had  ixcasion  to  refer  to  epileptic  neuralgia  of  the  face,  or  tiiJ 
douloureux,  in  which  pain  is  an  important  symptom;  but  by  reaiioai 
of  its  paroxysmal  form  as  well  as  of  its  accompanimentH,  this  spasm  i 
differs  from  those  which  we  are  alxmt  to  study  and  in  which  pain, 
even  if  it  exists,  is  but  an  accessory  phenomenon. 

Localized  spasms  may  affect  any  of  the  regions  of  the  body, 
extremities  as  well  as  the  face,  but  they  are  more  commonly  i 
in  the  face  and  the  neck. 

Trismus. 

Conv^bions  limited  to  the  muscles  innervated  by  the  trigemitial 
oonstitnte  masticatory  spasms,  trismus,  which  may  be  tonic  or  doose, 
unilateral  or  bilatenil.  The  muscles  affected,  either  togttlier  Ot 
separately,  are  the  temporals,  the  masseters,  and  the  pterrf^aida. 

In  tonic  spasm,  t<»  whi(»h  is  applied  more  cs|>ecially  the  name 
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trismuB,  the  teeth  of  the  lower  jaw  are  strongly  preesed  against  those 
of  the  upper ;  the  moiith  is  firmly  closed  anil  can  be  opened  neither  by 
an  effort  of  the  will  nor  even  by  force.  In  consequence  of  this  alimen- 
tation becomes  almost  impossible,  and  we  must  take  advautage  of 
the  interstices  of  the  teeth  to  introduce  liquid  food*  The  tense  njaase- 
ter  muscles  form  masses  of  ligneous  hardness  in  the  cheeks.  Some- 
times these  strongly  contracted  muscles  are  the  sftit  of  a  continuous 
pain.  If  all  the  muscles  are  not  equally  affected  the  lower  maxilla 
may  be  drawn  to  one  side  or  obliquely  deviateil. 

In  cases  of  clonic  spasm  the  lower  jaw  is  moved  more  or  less  rapid- 
ly and  more  or  lees  energetically  either  in  a  vertical  or  in  a  horizontal 
diret^tion,  prcxiucing  either  a  rattle  or  a  grinding  of  the  teeth.  These 
movements*  are  sometimes  rhythmical,  sometimes  irregular  in  their 
production. 

Masticatory  spasm,  either  tonic  or  clonic,  manifests  itself  in  a 
large  nmnber  of  morbid  conditions.  Most  freiiueutly  it  is  found  as- 
sociated with  other  spasmodic  phenomena*  It  figures  imder  both 
forms  in  general  or  partial  eivilejjsy,  and  in  the  ejiilejitoid  st^^e  of 
the  h>  sterical  attack.  Under  the  clnoic  form  it  often  forme  one  of 
the  choreic  manifestfitions;  it  is  represented  by  the  masticatory  move- 
ments in  incomplete  epilepsy,  and  by  the  grinding  of  the  teeth  in 
meningitis,  in  general  paralysis,  and  in  the  gouty. 
I  The  tonic  form,  or  trismus,  is  much  the  more  freciuent,  and  is  met 
with  in  meningitis,  tetanus,  tetany,  etc.  In  a  certain  number  of  cases 
it  forms  part  of  the  secondary  contractures  of  hemiplegia,  iu  which  it 
occurs  as  a  more  or  less  pronounced  difficulty  in  separating  the  jaws 
companied  by  lateral  exaggeration  of  the  masseter  reflex.  This 
ntracture  would  be  found  to  \ye  less  uncommtm  than  is  generally 
supfKised  if  we  would  study  with  more  care  the  movements  of  the 
maxilla  in  hemiplegic  8ul)ject8." 

Isolated  nnisticatory  spasm  occurs  with  greater  fretpieney  in  the 
tonic  form.  Its  cause  is  moi'e  commonly  a  local  irritation,  such 
as  a  wound  or  necrosis  of  the  maxilla,  disease  of  the  teraporomaxil- 
lary  articulation,  neuritis,  compression  of  the  nerves,  dental  caries, 
and  especially  faulty  eruption  of  a  wisdom  tooth.  More  rarely  it 
occurs  as  a  consec|ueuce  of  suijerficial  ulcers  of  the  gums  (Little). 
Sc:)metimes  the  irritation  is  seated  at  a  distance,  as,  for  exjiinple,  a 
wound  of  a  finger,  intestinal  worms,  etc*  WTien  a  spasm  has  ouc» 
been  caused  by  one  of  these  factors,  cold  appears  to  be  capaVile  of  excit- 
ng  it  anew  (Sarazin).  Hysteria  seems  to  actas  a  predinposing  cause. 
In  some  ca^es  permanent  contraction  of  the  jaw  appears  to  be  de- 
pendent upon  syphilitic  myositis.  Semon  has  reported  the  C4ise  of  a 
islarg^'man  in  whom  spasm  of  the  elevators  of  the  jaw  occurred  only 
Vol.  X.— 44 
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during  the  act  of  speaking;  the  patient  beiug  able  to  speak  onlj  with 
the  teeth  closely  pressed  against  each  other.  The  presence  of  this 
mAe  exciting  catise  led  to  the  assumption  that  the  spaam  wm  a  pro- 
fessional ueurudid. 

All  these  tonic  spasms  are,  as  we  have  said,  usuaUj  paLDle«a»  or 
are  at  must  accompanied  by  a  disti*essiug  sensation  of  tenaiotL  1 
have,  however,  observed  a  case  of  tonic  spasm  of  the  masaeters,  oc- 
cnrring  remittently,  excited  by  active  or  passive  movements  of  lower- 
ing of  the  jaw,  which  was  accompanied  by  sharp  pain.** 

Clonic  spiismn  present  no  diagnoKtic  difficulties,  but  it  id  not  the 
same  with  trismus  which  may  be  coufoundetl  with  ankylosis  of  tho 
tern poromaxi liar y  articulation;  in  such  case,  if  we  are  unable  to  form 
an  opinion  from  the  history  of  the  patient  or  from  an  exaininaiion  of 
tlie  muscles,  we  may  resort  to  chloroform  antestliesia.  Tlie  cliagoon 
of  the  cause  is  not  so  easy,  but  it  is  important  sinc^  the  pTogoom 
resti)  upon  it.  These  spasms  are  generally  rebellious  to  treatment  un* 
less  we  can  remove  the  cause,  such  as  a  carious  tooth,  inlesliiial 
worms,  etc. 

The  therai>eutic  measures  at  our  command  are  rather  meagm. 
Improvement  or  eveti  defimt4^  cure  has  resulted  from  count4?rirritation, 
tlie  application  of  electricity  in  Ha  various  forms,  and  tnasiia^ 
Antispasmmlic  and  narcotic  remedies  Imve  usually  proved  nnreliafalak 
AVhen  trismus  is  very  severe  and  of  Irmg  duration  we  must  einplo? 
mechanical  means  to  separate  the  jaws  in  order  to  permit  of  food 
being  taken. 

Facial  Spasms. 

Spasms  in  the  domain  of  the  facial  may  be  tonic  or  dome.  Uni* 
lateral  contracture,  which  may  occur  with  the  secondary  contraeturps 
of  cerebral  hemiplegia,  with  tetany,  or  witli  glossolabial  hemispasm 
of  the  Jiyst*^rical,  is  also  rather  frequent  alter  facial  paralysis  a  /n- 
yore.  In  this  case  the  face  little  by  little  deviates  in  a  dinnetioii 
opposite  to  that  of  the  i>rimary  deviation  due  to  the  (laralysis.  The 
coutractured  side  of  the  face  is  stiff  and  immobile,  and  Uie  eT«  on 
this  side  is  almost  always  closed. 

In  the  case  of  clonic  couvulsions  we  must  distinguish  betireeD  par* 
tial  and  diffuse  convulsions  (Erb). 

The  diffuse  convulsion  is  often  designated  by  the  term  non^painful 
spasmodic  tic  (tic  non-doHlonreujc)  of  the  face.  It  occurs  oft<*n  uritboot 
any  apparent  cause.  It  may  l>e  here<iitary  (Piedagn«d,  Booenllul) 
or  familial  (Blache,  Delasiauve,  Qintrac,  el  aL).  Emntioiii  loar 
cause  it,  but  it  comes  on  most  frecpiently  under  the  inflaeneeof  peripb* 
eral  irritation,  such  as  wounds  and  braises  of  the  lace,  eapeciaUy 


of  the  orbital  region,  compression  by  a  new  growth  at  the  base  of 
the  skull,  otitis,  caries  of  the  petrous  portion  of  the  temporal  btme,  or 
abeceHH  of  the  parotid  region.  Any  lesion  affecting  the  facial  or  the 
trigeminal  nerve  may  produce  this  s[>a8m.  Cold  ajq^ears  to  be  a 
rather  fre<iuent  cause.  Certain  irritations  of  the  cerebral  cortex  may 
be  followtni  by  spa^m  in  the  domain  of  the  facial,  I  have  seen  an  in- 
stance in  which  it  followed  upon  a  traumatism  whit'h  had  left  a  de- 
pression of  the  cranium  in  the  region  of  the  angular  convolution,  but 
had  occasioned  no  other  trouble. 

ASympfomJi, -—^lie  characteristic  symptom  of  painle^^s  spasmodic  tic 
of  the  face  is  a  rapid  contraction  of  the  muscles  innervated  by  the  facial. 
The  forehead,  the  eyelids,  the  lip8,  the  alfe  nasi,  and  the  cheeks  are 
affected  in  varying  degree  by  the  spasm  which  is  the  more  marked  as 
it  is  unihiteraL  The  contiactions  occur  often  in  series  interrupted 
by  pauses  of  more  or  less  complete  calm.  These  series,  wliich  are 
of  longer  or  shorter  duration,  aud  greater  or  less  in  numl)er,  consti- 
tpte  a  siiecies  of  attack  which  often  apj^ears  sjK>utaneously  but  may  be 
provoked  by  volunt^iry  movements,  emotions,  or  fatigue.  In  violent 
paroxysms,  and  quite  coustaiitly  after  tlie  liffection  has  lasted  for 
some  time,  muscles  innervated  by  otlier  nenes  tlian  the  facial  may 
take  part  in  the  convulsiouB,  such  as  the  muscles  of  the  tongue,  the 
masseter,  and  the  stemocleidcmiaHt^ud.  On  the  other  hand  certain 
muscles  supplietl  by  the  facial,  such  as  the  stylohyoid,  the  digastric, 
and  the  muscles  of  the  soft  palate,  are  frequently  not  affected. 

Ab  a  general  rule,  in  spite  of  tlie  sjmsm,  the  voluntary  movements 
may  Ite  exeinited  in  an  apparently  normal  manner.  But  if  we  make 
an  accurate  dynamoraetric  examination  we  find  in  fact  that  the  force 
of  tliese  movemeutH  is  diuiinishe<l  and  that  they  are  executed  appreci* 
ably  more  slowly  than  those  talking  place  on  the  sound  side. 

As  a  rule,  the  spasm  is  aceompanifHi  by  no  painful  sensations, 
Ocxsasionally  a  numbness  or  i^ricking  sensation  in  the  tongue  is  com- 
plained of  at  the  time  of  the  Bjuism.  Erb  has  reportf^d  a  case  in 
which  there  were  subjoctive  noises  in  the  ear  at  the  time  the  s^iasm 
occnrreil.  The  spasm  of  the  eyelids  may  V)e  so  strong  as  to  give  rise 
to  subjective  visual  sensations  caused  by  compression  of  the  eyeball. 
In  some  ca^es  the  attacks  occur  during  sleep  as  well  as  in  the  waking 
fieriod ;  in  other  cases  the  spasms  cease  during  sleep. 

In  a  certain  nuralier  ot  crises  there  are  points  of  arrest,  pressure 
Qfion  which  will  cause  the  spasm  to  cease ;  as  a  rule,  these  points  are 
the  same  as  those  found  in  cases  of  trifacial  neuralgia.  Graefe  has 
also  deiscribed  other  socondarTi*  ix)int».  developing  in  the  course  nt  the 
affection,  which  are  more  or  less  distant  from  the  first  and  usually  of 

.  power. 
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The  diffusa  convulsion  does  not  usually  appear  full  fladgod,  i 
more  often  comes  on  gradually,  having  l>een  preceded  by  local  upaMOf. 
In  a  certain  number  of  cases  the  apasm  remains  circnniscribed,  pai^ 
as  it  is  called.  The  elevator  muscles  of  the  nostrils  or  of  tlie  Up«, 
the  zygomatics^  or  the  orbicularis  oris  may  be  affected  singly ;  and  tht 
same  is  tnie  of  the  orbicularis  palpebrarum.  The  spasms  of  tboor* 
bioular  muscles  present  the  peculiarity  that  they  are,  or  at  lesfll  ijk 
pear  to  be  on  sujierfioial  inspection,  bilateral,  although  they  mmetm* 
nected  with  a  well  localized  point  of  irritation.  Blepharc»pttBniii 
often  preceded  by  a  sinjj>le  winking  which  gradually  Iteconies  a^ 
centiiated. 

The  coftrfie  of  these  con^idsions  is  usually  progressive  and  chn^Dl^^ 
it  varies  according  to  the  inili\^dual,  ami  often  presents  HlteruAtiiii: 
periods  of  calm  and  exacerbation*  Frecpiently  the  convulstonii  htd, 
with  temporary  remissions,  throughout  life.  Even  when  they  ha^ 
apparently  ceaseil  we  have  always  to  fear  a  return*  Sometiraei*  tli? 
area  involved  in  the  spasmmlic  movements  becomes  narrowed,  tmt  tl*# 
latter  do  not  cease  entirely. 

The  diagnmi^  of  this  condition  is  easy,  but  not  so  the  diacoverj 
of  its  cause.  Indeed,  it  is  only  when  no  cause  can  be  discovenH]  that 
facial  tic  deserves  the  name  of  neurosis.  Of  course,  if  any  cmmai 
lesion  can  be  fouud,  it  is  to  this  that  <mr  thf^rai>eutic  efforts  must  be 
directed. 

Tt'eafmeiii.—Beneiliki  has  made  the  fissertiim  that  all  caws 
which  have  not  Ijecome  inveterate  yield  to  electricity ;  but  Erb»  m 
the  other  hand,  has  observed  cases  resistant  to  all  methods  of  ekciri- 
cal  apjilication.  Electricity  applied  to  the  points  of  arreisl  m  nid  l9 
be  of  Hj>ecial  utility  in  blepharospasm  (de  Graefe). 

Duchenne  of  Boulogne  has  recommended  intimidation  no  a  Bmiiii 
of  arresting  a  commencing  tic  in  children,  De  Graefe  has  report^ 
a  case  in  which  a  strong  effort  of  the  will  was  sufficient  to  arr»*!^  i 
blepharospasm. 

Narcotic  and  antispasmodic  remedies  have  often  \m^* 
out  result. 

Stretching  of  the  facial  ner\^e  has  been  performed,  aomelimeB  with 
success  (Eulenbnrg).  Section  or  resection  of  the  nen^e  lias  the  di*' 
advantage  of  leaving  tiehind  it  a  pandysis.  Prolonged  eomprawot 
of  the  nerve  has  also  been  recommended* 


Lingual  Spasms. 

Tonic  or  clonic  spasms  in  the  domain  of  the  bypiigltmil 
have  been  obsened.     Tonic  spasm   of  the  tongue  is 
in  CttBes  of  hemiplegia  with  contracture.     In  one  case  of 


i 


fr 


UNGUAL  ai*A8M8.  OBB 

agitaiis  I  have  noted  a  rigidity  of  the  right  hall  of  the  tongue.  Spon- 
taiieooH  contracture  of  the  tongue  is  not  of  rare  occurrence  in  hysteri- 
cal subjects. 

Clonic  8[)asmB  are  more  fretiuent;  they  are  often  asBociated  with 
other  epasmodie  affectioBB,  but  may  be  strictly  isolated.  Hitzig,  and 
Chart»ot  and  Ball  have  rcjiorted  casea  of  spasm  of  this  kind  dependent 
upon  lesions  uf  the  cerebral  cortex,  Verneuil  saw  au  instance  of  lin- 
gual and  maxillary  sp^ism  consecutive  to  a  depressed  fra^'ture  of  the 
skulh  Clonic  8pa8m  of  the  tongue  may  \w  one  of  the  convulsive 
manifestations  of  chorea,  hysteria,  or  epilepsy. 

Isolated  clonic  8pa8m3  are  rather  rare.  Fleury  and  Valliu  saw  a 
patient  in  whom  tonic  and  clonic  spasms  appeared  wlienever  he  tried 
to  s[)eak,  or  even  when  he  formed  an  intention  of  doing  so — a  condi- 
tion known  under  the  name  of  aphthougia.  There  are  a  numl>er  of 
i-  s  of  lingual  spasm  recorded  in  metlical  literature  by  O.  Derger, 
;  ,  Kemak,  Mondorf,  Sepp>ili,  Erlenmeyer,  Ganghofner,  Bernhardt, 
and  others.  I  reported  a  case  of  this  nature  Ijefore  the  Societe  de 
Biologie  in  1887. 

The  patient  was  a  woman,  56  years  of  age,  of  nervous  antecedentH, 
who  was  seized  with  pain  in  the  left  mttsseteric  region  following  ex* 
traction  of  a  molar  tooth  on  this  side,  The  |>ain  diminished*  but 
there  foUowetl  8i>asmodic  movements  of  extreme  dei>ression  of  the 
lower  jaw,  especially  marked  on  the  left  side.  This  depression  *x?- 
curretl  at  interval  of  longer  or  shorter  duration,  Ijeing  sometimes  so 
sudden  and  extreme  as  to  cause  dislocation  of  the  jaw.  At  the  same 
time  with  this  lowering  of  the  jaw  there  was  a  forward  propulsion  of 
the  tongue  which  was  rapidly  extruded  from  the  mouth  and  excessive- 
ly elongated.  These  combined  movements  of  depression  of  the  jaw 
and  extrusion  of  the  tongue  were  reudere<l  still  more  grotesque  bv  the 
'  ,ct  that  the  patient  had  a  s<^t  of  false  te€*th  which  was  often  violently 
irown  from  the  mouth  when  the  sjiasm  was  intense.  Gradually  the 
intervals  between  the  attacks  became  shorter,  and  no  treatment  was 
of  any  avail*  the  patient  lieing  obliged  to  wear  an  apparatus  to  keep 
the  jaws  closed,  a  small  wooden  tube  lieing  held  between  the  teeth  to 
aflFord  passage  for  lirpiid  nourishment.  The  spasm  almost  invariably 
returned  as  soon  as  this  retaiuing  apj^aratus  was  removed. 


We  know  very  little  of  the  clinical  history  of  these  cases  of  clonic 
spasm,  except  that  they  appear  to  be  quite  rebellious  to  treatment. 
The  prognosis  of  tonic  lingual  spasms,  in  which  sometimes  the  tongue 
may  be  held  immobile  against  the  vaiilt  of  the  palate  (Valleix),  is  no 
more  favorable. 
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SpasnL  m  the  Domain  of  the  Spinal  Accessory  Nerve* 

UDder  the  names  of  functional  spaAni  of  the  neck,  HiiaHinodic  lofti-^| 
collis,  rotatory  tie,  cl<inic  form  of  hyperkinesia  of  the  aooessorj 
Willis,  tliere  has  been  descrih4?d  a  clonic  sijasm  of  the  mtiscles  of  tli6 
neck,  which  may  be  limited  to  the  stern(M'leidt>mai*t<iid  or  U*  th*^  »ui>- 
ply  of  the  external  branch  of  the  spinal  acx^essory  nerve,  but  whickj 
often  extends  to  the  muscles  innervated  by  the  cervical  nerves. 
name  of  fiuictiuiial  spasm  of  the  neck,  which  is  the  mast  vifcgae,  ap-j 
pears  to  me  to  \ie  the  most  suitable,  not  ouly  because  of  the  abseuos] 
of  precise  Irwmlization  of  the  etmvulsion  in  most  cases,  but  also  1 
of  its  most  frequent  occurrence  in  connection  with  active  movements*] 

Functional  spasms  of  the  neck  are  of  rather  rare  occurrence,  mort  | 
so  in  women  than  in  men.     More  commonly  they  appear  between  Uie 
ages  of  thirty  and  fifty  years,  but  may  come  on  either  earlier  or  later. 
Sometimes  they  have  l>een  olisen^eil  iu  children  under  an  acute  formi 
and  of  raind  development,  terminating  in  recovery   (Hmith).     The 
nervous  temperameut,  as  revealed  by  a  neuropathic  heredity  or  by 
the  personal  antecedents,  is  a  frequent  predis[K^ing  condition ;  in  mi 
certain  number  of  eases  the  affection  acts  like  an  hysterical  Bympiom* 

tJtiohijff. — The  determining  causes  are  those  which  are  citimhle  of  J 
producing  a  deterioration  of  the  general  health,  such  as  influenza  or] 
otlii^r  infections  disease.     The  affection  often  coincides  witli  nei; 
theuic  trembles.     In  two  cases  the  spasm  presented  itself  under  1 
form  of  [ieriotlical  attacks  occurring  with  intermittent  fever,  and  sub- 
sided rapidly  under  the  intluenco  of  the  sjvecitic  ti^eatmeut  of  this  ctMi-; 
dititiu.     Cold  and  traumatism  are  often  referred  to  aa  exciting  causc>(i, ' 
Other  possible  causes  are  lesion  of  the  nervous  centres,  eueepbAlia 
neoplasms,  or  lesions  of  the  cervical  p<»rtion  of  the  spinal  cord.     Again, 
the  spasm  may  be  dependent  u^win  a  local  imtation.  rheumatoid  |iajii1 
in  the  muscles,  or  dentid  caries.     Sometimes  the  irritation  is  inoraj 
remotely  situated,  as  in  the  utenis  or  in  the  intestine.     The  eniotiniiil 
may  play  a  role  in  the  production  of  these  troubles,  but  their  influence* 
is  seen  most  distinctly  in  the  repetition  and  in  the  intensity  of  the 
attacks. 

Sifmptoms.—The  spasm  is  usually  unilateral,  or  if  tlie  muscles  on^ 
both  sides  are  affected  those  on  one  side  are  more  so  tlian  those  on 
the  other,  and  it  is  onh*  in  very  rare  instjinces  that  the  two  sides  i 
equally  affected.     The  muscles  involved  are  generally  tlie  rtit 
of  the  head,  but  sometimes  the  posterior  neck  muscles  are  affacledi] 
giving  rise  to  spasmodic  retrocollis. 

The  sternocleidomastoid,  which  is  the  muscle  most  frequentlf  in* 
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volfed,  6MUM0  rotation  of  the  head,  the  chin  l>eing  thrown  forwartk 
and  upwanUi,  and  to  the  i>pi>f>9ite  side.  Spasm  of  the  upfjer  portion 
of  the  trapezius  turuB  the  face  to  the  opijosite  side,  at  the  same  time 
drawing  the  head  backwards  and  slightly  raising  the  shouUler  and 
causing  the  seai>ula  to  approach  the  vertebral  ecilumn*  Affection  of 
the  ft]>leniu8,  of  the  levator  anguli  scapuli©,  or  of  the  imsterior  deep 
muscles  rarel\'  occasions  any  |x^*uiiar  deviation  of  the  head. 

Quite  fre^juently  several  muscles  are  aO'ettcd  at  the  same  time. 
The  most  common  combination  is  tliat  of  ono  Ht**rn«icleidomask)id 
and  of  one  trapeiiiiis  un  opposite  sides;  the  rotation  is  tlien  nearly 
horizontiU;  this  rotjition  is  very  pronounced,  the  chin  abntKst  bmeh- 
ing  the  shoulder,  when  one  sternoideidomastoid  is  affected  at  the 
same  time  as  the  splt^ius  of  the  op|)ositt»  side.  When  the  spasm  in- 
volves thv*  posteri<»r  muscles  of  the  neck  the  (ace  is  directed  upwards; 
in  a  case  reported  by  (lowers  this  retroflexion  was  so  marked  that  the 
face  became  almost  h(>riz(mtal.  The  levator  anguli  sc^i^mlfe  and  the 
scaleni  may  take  [laii  in  the  spasmodic  combinatiim,  but  they  aoaroaly 
motlify  the  attitude. 

The  spasm  is  often  the  only  symptom  present  and  has  been  pre- 
ceded by  no  other  trouble.  Hometimes  its  api>earance  is  precetled  by 
pain,  a  feeling  of  weight  in  the  nucha,  or  other  troubles  which  are 
moet  eommonly  of  a  neurasthenic  nutiire.  Sometimes  the  spasm  ap- 
pears suddenly  in  full  intensity,  at  other  times  it  comes  on  gradually. 
The  rapidity  of  the  shfx^ks  varies  considerably  ;  they  may  l>e  repeated 
every  second  or  even  more  fi'equently.  In  one  of  my  cases  I  counted 
seventy-two  spasms  to  the  minute.  Sometimes  these  are  rei)eated  at 
regular  inter\als,  sometimes  in  the  form  of  more  or  less  rhythmical 
series.  The  muscles  may  be  felt  as  hard  masses  at  the  instant  that 
the  deviation  of  tlie  head  occurs. 

Quite  commonly  the  S[>asm  is  cx>ntinuous  as  long  as  the  patient  is 
executing  any  movement  whatever;  at  otlier  times  it  is  manifested  in 
attacks  sei>arat4»d  by  intervals  in  which  tlie  muscles  are  flaccid.  In 
some  patients  there  is  absolute  immobility  in  the  intervals  l>etweeu 
the  spasms;  but  that  this  result  may  occur  it  is  necessary  that  the 
head,  the  trunk,  and  the  npjier  extremities  should  be  firndy  supported. 
The  least  mnvoment  even  of  mastication  or  of  ai"ticulaticjn  brings  Imck 
the  spasm,  which  is  also  provoked  by  strong  impressions  upon  the 
organs  of  sjiecial  sense,  or  by  mental  emotions ;  the  reason  of  this  is 
that  every  sensorial  stimulation  or  mental  representation  necessitates 
mnscnlar  action*  But  specially  active  muscular  movements  are  the 
common  exciting  causes  of  the  spasm;  thus  a  patient  who  is  able  to 
stand  erect  for  some  moments  or  even  to  take  a  few  steps  with  his 
head  immobile^   is  at  once  seized  with  spasms  as  soon  as  be  com-^ 
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menoeB  to  walk  iipstaim.  When  once  spasm  is  present  it  is  lelduii 
that  a  strong  effort  of  the  will  can  abolish  it.  Natural  or  artificiiil 
sleep  is  the  only  condition  in  which  there  is  always  a  relaxation  of 
the  spasm.  "With  a  certaio  number  of  patients  a  slight  supjiori  to 
the  head  even  with  one  finger  suffices  to  maintain  the  equilibriitfli; 
with  others  compression  of  the  points  of  arrest  produces  the  same  in- 
sult. I  have  seen  one  patient  who  was  able  to  arrest  spaam  of  Ibe 
sternomastoid  mnsele  by  forcibly  extending  the  head. 

The  extent  of  the  movements  varies  as  much  as  their  frequeBcy. 
Sometimes  the  oseillatitms  are  scarcely  perceptible;  at  other  timai 
the  rotation  of  the  head  is  extreme,  the  chin  being  thrown  aroand 
towards  the  shoulder,  sometimes  elevated,  or  sometimes  depressed  «o 
as  to  touch  the  clavicle.  In  extreme  cases  of  this  kind  symptoms  of 
compression  of  the  HubclaviculHr  vessels  and  nerves  have  beeu  c^ 
served,  as  in  a  case  reported  by  Romberg,  In  one  of  my  patients  Ibe 
numlmess  of  the  arm  was  particularly  distressing.  Phenomena  ol 
this  kind  have  alHo  lM?en  attributed  to  spasm  of  the  scaleni  muscles. 

The  force  of  the  spasm  is  also  variable;  sometimes  it  may  be 
overcome  by  very  slight  resistance,  at  otlaer  times  it  is  in^nnciblsu 
Sometimes  the  twisting  of  the  neck  is  exeessivaf  the  akin  of  the  uueha 
being  thrown  into  deep  folds. 

Although  im  a  rule  the  sternocleidomastoid  and  trapezius  musoiss 
are  the  ones  affected,  the  other  muscles  of  the  neck  being  only  exoep-> 
tionally  or  accessorily  involved,  the  spasm  may  be  much  more  exten- 
sive. Not  only  may  all  the  cervical  muscles  be  affected  but  often  the 
trouble  imsses  beyond  the  domain  of  the  spinal  acceBSor>\  I  bare 
obser\^ed  an  extension  to  the  domain  of  the  hypoglossal  nen*e,  to  tbe 
supra-  and  suljspinal  muscles,  to  the  rhomboid  and  to  the  muscles  ol 
the  upper  extremity.  Gerhardt  has  observed  spasms  of  the  vocal  cord 
on  the  same  side  as  thoae  of  the  external  muscles.  Not  uneomnionly 
there  are  various  coincident  spasms  of  the  facial  muscles. 

Ajt^  a  rule  the  spasm  in  painless,  but  sometimes  there  are  {miiiftil 
points  more  or  less  constant  in  the  cervical  vertel)r»e,  or  at  certaiii 
points  in  the  course  of  the  spinal  accessory  or  of  the  oerrical  Derroa, 
Some  patients  complain  of  vertigo  which  might  he  referred  to  risiul 
troubles  caused  by  tlie  rapid  movements  of  the  head.  Tliere  hats 
been  observed  in  persons  suffering  from  spasm  of  the  neck,  strabianitui 
and  oruhir  paralyses  to  which  even  a  pathogenic  role  has  l)een  attrib- 
uted. Some  have  permanent  deformities  such  as  faciid  hemiatrophy 
or  scoliosis.  Finally  spasm  of  the  nedc  may  be  found  associatetl  iridi 
various  spasmodic  affections  of  the  degenerate,  with  the  exdamatory 
tics. 

Transitory  aphonia  has  also  been  reported  (^egre),  as  well  ss  a 
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difficulty  in  8 wallowing  liquids.  I  have  seen  a  case  oecurriDg  witb 
bomoD>mou8  uuilateral  \'isQal  ballucinations  wbiek  argued  in  favor 
of  the  cortical  origiu  uf  the  spasm. 

As  a  rule  functional  spasm  of  the  neck  is  a  clonic  convulsion,  but 
it  may  appear  under  the  tonic  from  (Debout).  The  patient  may  be 
able  to  hold  himself  ntill,  but  as  sixm  as  he  liegins  to  make  movemeuts 
^Ihe  neck  twists  and  keei>s  its  vicious  position.  The  two  forms »  tonic 
clonic  spasmSt  may  occur  in  the  same  individual  (clonicotonio 
torticollis  of  Benedikt). 

Fre<iuently  the  muscle  which  is  most  profoundly  affected  by  the 
si>asmodic  movements  api^ears  to  be  increased  in  volume.  In  other 
cases  we  observe  a  diTninutiou  in  volume  of  the  oiiponent  of  the  affected 
muscle*  This  atrophy  of  the  aide  ojiposite  the  spasm  may  be  tlie 
*ault  of  the  rehitive  inactivity  of  the  muscle,  but  it  may  also  play  a 
,1  role,  as  iu  paralytic  torticollis.  The  etiolopc^l  action  of 
hy  uf  the  supposeil  healthy  side  may  l»e  su imported  by  theoreti- 
cal reasons  as  well  as  by  clinical  facts. 

In  unilateral  paralysis  provoked  in  hysterical  subjects,  there  is 
often  an  increase  of  motor  force  on  the  ojjposite  side,  and  in  the 
ilinical  cases  of  hysterical  hemiplegia  we  sometimes  see  that  in  pro- 
portion as  the  paralysis  improves,  the  motor  energy  diminishes  on 
the  healthy  side.     This  kind  of  balauce  of  nervous  action  is  not  easy 

explanation.  I  may  recaU  tlie  fact,  however,  that  this  observa- 
tion is  not  unique ;  Claude  Bernard  noted  an  analogous  fact  in  the 
course  of  his  studies  on  the  great  sympathetic  nene :  **  But,  at  the 
me  time  as  galvanization  of  the  upper  extremity  of  the  sympathetic 
rieduees  the  temi>eratui*e  of  the  ear  on  the  same  side,  we  see  the  tem- 
perature of  the  other  ear  rise,*'  There  is  hardly  oeetl  to  recall  the 
fact  that  stimulation  of  the  sym^mthetic  acts  not  only  on  the  vascular 
Riip[>ly  but  also  on  sensation  and  muscular  tonicity. 

The  influence  of  weaknass  of  the  antagonists  may  also  be  explained 
by  a  mechanism  analogous  to  that  which  presides  over  tlie  common 
phenomenon  of  cramp.  The  spasm  which  we  are  now  considering 
presents  indeed  a  certain  analogy  with  cramp— a  painful  contrartiou 
occurring  also  in  connection  with  voluntary  movements,  but  e8i>ecially 
in  connection  with  violent  movement**  and  under  conditions  which 
deeene  a  careful  study."  Cramps cx-cur  chiefly  in  the  muscles  of  the 
calf,  in  the  toe  mnscles,  the  plantaris  minor,  thequadratus  lumbonim, 
the  muscles  of  the  nucha,  and  in  the  genioglosstis.  Whatever  may 
be  its  seat*  when  the  cramp  does  not  occur  in  the  course  of  some  vit> 
lent  movement,  it  takes  place  during  a  passive  shortening  of  the  mus* 
f3le«  as  cramp  of  the  geniohyoid  during  yawning,  cramp  of  the  calf 
QliiBeles  during  coitus  or  in  individuals  who  sleep  curled  up  with  the 
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jointa  of  the  legn  flexed.  Htretcliing  of  the  mnscle«  which  relieiw 
cramp  or  cuts  it  »hort»  is  &n  evidence  of  the  effect  which  sborleaiiif 
of  the  muscle  has  in  pr<  Kinchin  the  condition.  In  short,  cramp IBI^  lio 
compareil  to  panRluxical  C4)iitracti<m.  WestxtLiil  hiLs  described  t 
tliiH  name  a  phenomenon  which  consists  in  oontraction  of  the  aolmor 
til>iul,  causing  adduction  and  a  certain  degree  of  dorsal  floxion  i>f  tLa 
foot,  occurring  in  cei*taiu  individuals  when  a  sharp  movement  of  dor- 
sal flexion  is  imparted  to  the  fcKjt;  the  foot  remains  in  the  (lositioa 
described  for  ipiite  a  long  perifnl,  Westphal  explains  thi-  '  nae- 
non  as  producod  In  the  sudden  relaxation  of  the  muscle  i^fi<  v  liife 

Erlenmeyer  attributes  it  t*>  stretching  of  the  antagoimts;  1  need  not 
dwell  upon  the  arguments  wliicb  may  be  aihluced  iu  favor  of  this  Ut- 
ter opiuiou,  but  the  fact  remains  that  active  or  passive  shortemug  of 
a  muscle  may  provoke  its  contraction.  That  is  what  takes  phioe  is 
cramp,  it  is  what  tfikes  i)lace  also  in  tbe  case  of  atn^idiy  or  of  con- 
genital  weakness  of  a  muH^le,  although  the  effects  of  this  latter  may 
not  be  manifostexl  until  late  and  then  under  the  influence  of  someae- 
eiJental  cause  which  accentuates  the  weakness.  The  same  mechao- 
ism  may  be  invoked  in  the  cjise  of  the  sj>a8ms  which  we  are  Cf insider- 
ing  here,  all  the  more  as  we  may  sometimes  see  an  amelioration  undifr 
the  influence  of  fani<lizJ^ition  or  of  massage  of  tlie  so-called  h^^altiiv 
muscles.  We  may  obtain  a  cure,  oft'Cn  only  tem}K)rary,  after  section 
or  stretching  of  the  nerves  on  the  side  of  the  spasm;  but  this  oper* 
ation  is  necessarily  followed  by  paralysis  of  longer  or  shorter  duni* 
tion,  ancl  it  is  xiossibly  iu  cousetpience  of  this  paralysis  tliat  the  r^ 
oration  of  the  weak  nmscle,  either  temporary  or  definitive,  may  tab 
"place. 

Ai)art  from  theoretical  considerations,  there  are  certain  factii  which 
demonstrate  the  reality  of  the  role  of  impotence  of  the  antagonists. 
I  have  observed  a  case  t>f  spasm  of  the  neck  occurring  in  an  hysterical 
subjeit  at  the  same  time  with  a  facial  and  brachial  paralysis  of  tbs 
opposite  side,  i-ecovery  from  the  two  conditions  occurring  stmulti^ 
netjusly.  In  a  woman  affected  with  p>aralysis  agitans  of  hemiple^gie 
form  in  the  l>egiuning,  there  was  a  spasm  of  the  nei'k  which  disap- 
peared when  the  phenomena  of  muscular  weakness  exteudwi  ti>  both 
sides.  We  do  not  pretend  to  make  this  exidanatiou  fit  aU  cnjMm  of 
functional  spasm  of  the  neck ;  we  only  mean  t<3  show  that  alongsii 
of  primary  spasms  there  may  lie  secondary  spasms  the  treatment 
which  [presents  special  indications  and  should  be  directed  to  the  par- 
alyzed muscle. 

The  localization  of  the  spasm  in  the  muscles  supplied  by  the  in- 
ternal branch  of  the  spinal  accessor?'  ner^e  has  led  to  the  deeignatioo 
hyperkiuesis  of  the  accesaory  of  Willis   (Jaceoud).     AUboagh  tti 
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spasm  19  not  always  thus  Htrictly  limited  ami  all  the  oiiist'leH  sujiiilied 
by  thi»  nerve  are  not  always  iBvolved,  this  imthogonic  desig nation 
may  be  applied  to  a  eertiiin  number  of  cases*  We  may  readily  sui>- 
l^cmki  that,  like  the  spinal  aeeessory  nerve,  the  other  nerves  in  the  do- 
main of  whii^-h  spaiim  may  be  produced  are  susceptible  to  irritation 
at  several  points  in  their  course. 

The  central  origin  of  the  aimsm  is  rendered  i>robable  by  a  case  re- 
ported by  Potfjre*  of  sjiasmcxlic  torticollis  which  persisted  in  sjiite  of 
flection  of  the  stern tx^leidoruasto id,  li-ecause  the  splenius  was  also  con- 
oemed  in  its  production,  which  was  cured  by  an  antisyphilitic  treat- 
ment. This  torticollis  coincided  with  headache  of  the  frontal  region 
on  the  opiMjsite  side,  which  disajipeared  at  the  same  time  as  the 
8pasm.  We  know  that  a  certain  numl)er  of  cases  of  facial  tic  may  be 
referred  to  irrikitiug  lesions  of  the  cortex. 

Brissaud  "  regards  spasm  of  the  rotatory  muscles  of  tlie  liead  as  a 

lental  torticollis,  applying  to  it  the  general  theory  of  Charcot:  "The 

Kc  is  a  disease  which  is  material  only  in  appearance,  it  is  in  one  sense 

a  ijeychical  malady/'     This  theory,  which  has  since  l)een  extended 

J/ii  hysteria,  is  w^ell  calculated  to  cause  surprise,  and  it  is  not  withcjut 

iterest  to  see  upon  what  facts  it  reets*  Bain  has  advanced  the  opin- 
ion that  the  idea  of  a  movement  is  really  the  commencing  movement. 
This  proiH)sition  is  capable  of  exi)erimental  demonstration**'  W'e  de- 
duce from  this  that  when  we  think  of  a  movement  the  movement  must 
take  place;  it  is  also  legitimate  tn  conclude  frnm  the  neceiisary  rela- 
tion of  movement  to  thought  that  we  think  only  because  we  move. 
But  ailmittiug  it  to  I5©  as  it  is  interpreted,  the  fact  does  not  constitute 
all  of  i>sychology.  Other  facts  are  no  more  contestable  than  the  pre- 
^^ceding ;  such,  for  instance,  as  the  thought  is  nothing  else  than  a  feeble 

BDsation  (^'no  sensation,  no  ideas,"  said  La  Mettrie);  and  there  is 
no  sensation  without  movement  (no  imtation,  no  movement,  no  ideas). 
The  intervention  of  the  idea  which  seems  to  precede  the  movement 
can  in  no  way  allow  us  to  sup|>ose  the  absence  of  an  irritation,  that 
is  to  say,  of  a  material  fact,     Li  ilegenerates  who  have  tics  we  may 

I  assume  a  lesion  of  evolution  of  the  cortical  centres  causing  their  irri- 
tation or  determining  an  irrital>le  weakne^  of  that  region  which  ren- 
ders it  more  sensible  to  stimuli  of  f>eripheral  origin.  But  it  remains 
to  l>e  proved  whether  degenerates  are  sul)ject  t<»  an  essential  mental 
spaf^m  from  the  mere  fa«*t  of  tlieir  degeneration,  as  Bompaire  has 
claimed,  although  he  has  not  noted  any  chnracteristic  of  degenera- 
tion, either  physical  or  mental,  in  his  patients.  Furthermore,  Bom- 
paire admits  in  his  conclusions  that  mental  tcuticollis  has  no  sjiecial 
clinical  chMracteristics, " 

In  certain  cases  of  rotatory  spasm  of  the  neck  the  moyement  may 
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be  temporarily  suHijeiitled  by  very  slight  resistance  made  with  ii  m 
finger.  But  tliii^  spasm  m  not  the  ooly  trouble  which  may  be  bu»- 
peuded  by  ti  slight  perii>herttl  irritation,  and  among  these  tronbleA 
there  are  somej  like  epileiysy,  which  have  never  been  asnerted  to  be 
purely  imaginary  affections.  The  mental  theory  of  the  etiology  of 
nervous  trouljles  of  which  we  know  no  fihyHical  caune  has  the  immense 
advantage  of  dispensing  with  all  effort  in  the  Hnarch  fnr  this  ifiume, 
Vmt  it  has  the  disadvantage  of  destroying  all  chance  of  finding  it.  It 
is  a  lazy  theory  with  which  we  should  content  ourselves  only  [)ro%i- 
sionally*  Since  I  have  fornnilated  these  objections  Brissaud  aud 
Meige"*  have  published  three  new  cases  of  mental  torticollis,  in  two  of 
which  the  tortici>lIis  was  preceiled  by  imins  in  the  nucha,  the  third 
being  x>rcceded  by  a  spasm  of  the  arm  which  itself  had  l>een  pnx^iMl 
by  numbness.  These  facts  are  better  ada[ited  to  cx^mbat  the  mental 
theory  than  to  sustain  it.  Whatever  causes  piun  may  also  provoke 
reflex  s[)asm. 

Isidor'"  ends  his  study  on  this  subject  by  the  following  incoherent 
conclusion:  "The  hypothesis  of  a  mental  torticollis,  advanced  by  M« 
Brissaud,  seems  to  lye  very  close  to  the  truth  in  a  large  numL^er  of  caeiet; 
but  we  believe  that  this  theory,  although  it  may  explain  the  faicia 
coming  on  during  the  coume  of  the  affection,  is  incapable  of  applica- 
tion to  the  origin,  to  the  primary  disease  ujM>n  wliich  have  b#jen  en* 
graftetl  the  symiitoins  of  a  purely  mental  order/'  An  argument  in 
favor  of  the  mental  tlieory  would  be  a  collectiim  of  cases  of  care  by 
suggestion,  but  this  collection  has  not  yet  l>een  begun. 

The  symptomatic  diagiumi^  of  the  affecticm  is  extremely  eaiij* 
The  functional  spasm  shows  itself,  indeeil,  as  soon  as  the  muscles  of 
the  neck  enter  into  action;  when  suspension  is  producetl  by  appropri- 
ate attitudes  or  by  compression  upon  a  point  of  arrest*  the  spasm  lAof 
short  duration.  The  spasms  of  epilepsy  ai*e  not  of  thin  character; 
they  are  not  necessarily  |>rrivoked  l)y  active  movements,  and  they  oc- 
cur independently  of  these  movements.  The  same  is  tme  of  Ibe 
comTilsive  tics. 

It  is  more  difficult  to  discover  the  origin  of  the  spaam.  We  moit 
determine  whether  we  have  to  do  with  a  primary  or  a  secondary  apaonu 
The  atrophy  of  the  ant^igonistic  muscles  do*^  not  constitute  a  anH* 
cient  sign,  and  ac4[uires  a  value  only  when  it  is  associated  with  oilier 
paralytic  troubles.  The  atrophy  or  weakness  may  have  its  origin  i& 
a  congenital  defect  or  in  an  acciuired  paralysisi  hysteria,  paialyait 
agitaiiSf  etc. 

Primary  spasms  may  be  the  consequence  of  irritation  of  the  cere- 
brul  cortex  by  a  tumor  or  a  syphilitic  lesion,  or  in  general  paratyais. 
which  lesions  will  betray  themselves  by  other  symptoms,  sncb  aa 
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headache,  vomiting,  troubles  of  motility,  of  general  and  special  sensi- 
bility, or  of  the  intellect.  When  they  are  dependent  upon  a  lesion  of 
tlie  cord,  there  are  usually  paiuful  points  and  other  phenomena  asso* 
ciated  with  irritation  uf  the  nerves. 

In  the  majority  of  cajses  we  find  no  association  which  is  of  a  nature 
to  indicate  definiteiy  a  localization  of  the  caiiHe.  It  in  that  which  has 
MliHed  tlie  affei'tion  to  be  classed  among  the  neuroses,  and  we  are  re- 
duced to  hypotheses  as  to  its  origin.  From  tlie  fact  that  spasmodic 
torticollis  is  sometimes  associated  with  other  tics  we  are  tern [) ted  to 
refer  it  to  a  cortical  irritatiou,  but  this  gives  us  no  very  precise  in- 
dication for  treatment. 

Since  the  spasm  is  not  due  to  an  accessible  cause,  the  prognosis  is 
always  grave.  Cases  in  which  a  complete  cure  has  been  obtained  are 
rare  in  spite  of  tlie  most  energetic  treatment. 

Treatment. — Medical  treatment  consists  solely  in  the  employment 
of  remedies  to  quiet  reflex  irritability.  Tonics,  such  as  iron,  arsenic 
and  its  derivatives,  and  antispasmodics,  such  as  the  bromides  and 
l)elladonna»  are  tunoug  the  remedies  that  may  be  tried.  In  order  that 
any  beuetit  may  be  derived  from  the  employment  of  the  last-named 
drugs  they  must  be  pushed  to  the  limit  of  tolerance.  Harley  and 
Wharton  Hinkler  have  obtained  good  results  from  conium  given  in  the 
dose  of  sixty  droi»s  of  the  Huid  extract  in  the  tw^enty-four  houre. 

Revulsives  have  also  often  been  employed.  Buscb  has  reported 
gixid  results  from  cauterization  of  a  large  surface.  Blisters  applied 
along  the  vertebne  have  also  sometimes  been  of  sendee. 

Massage  and  faradization  of  the  antagonistic  muscles  have  often 

led  an  improvement  in  the  condition,     Poore  has  also  had  good 

mlta  from  continuous  currents  applied  to  the  spiual  nerves. 

The  orthopedic  measures  consist  in  the  application  of  retenti%'e 
apparatus,  with  or  witliout  the  intervention  of  tenotomy.  Certain 
patients  are  made  quite  comfortable  by  an  api>aratus  which  gives 
them  firm  support.  The  effect  of  tenotomy  is  as  a  rule  only  tempo- 
rary. 

Surgical  measures  are  directed  si>ecially  to  the  external  branch  of 
the  spinal  accessory  nerve,  which  may  be  ligated,  stretched,  divided, 
or  resected.  Of  late  years  o|>erations  have  l»een  performed  ujion  the 
IKisterior  branches  of  tlie  spinal  nerves,  following  special  indications 
furnished  by  the  seat  of  the  spasm, 

Trepanation  has  been  suggested  for  the  relief  of  extreme  cases ; 
the  centre  for  movements  of  rotation  of  the  head  is  fotmd  anterior  to 
that  for  movements  of  the  arm,  and  is  equally  aooeesible. 
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neighlxirliood  of  the  kip  are  excited  by  pain  or  local  imtatiou  in 
coxalgia  or  |>6oitis,  and  they  are  seen  alwo  in  hysteria*  Clonic 
spasms  of  these  njiiBcles  are  rare,  liltbough  Klemperer  has  reported  a 
case  oi  convulsive  tic  of  the  psoas  and  iliacus  inuseles. 

The  femt/ml  ttictpn  may  l>e  the  seat  of  tonic  and  also  of  clonic 
spasm  (Erl>,  EtilenbnrK)-  Reoiak  has  observed  ubiteHl  cramp  coin- 
ciilLu^;  with  other  npasius  on  the  same  side,  Thr  Hexura  of  the  h%, 
the  biceps,  the  semimembranosus,  and  the  seniitendinosus,  may  like- 
wise be  affei'ted. 

Contracture  of  the  jpewneus  longun  produces  a  peculiar  form  of 
talii>efi  val|u^us  with  de[iressi<in  uf  the  submetatarsal  projection  and 
elevation  of  the  plantar  arch,  diiiiinution  of  the  ti'ans verse  diameter  of 
the  foot  on  the  line  of  the  heatls  of  tlie  metatar^id  bones,  t(»i*sion  of 
the  foot  with  obliijue  folds  on  the  plantar  surface,  denatiou  of  the 
foot  outwards  at  the  articulation  vi  thf*  ealcancUH  with  the  astrag- 
alus, jjrominence  of  the  tendon  of  the  pcroneus  hnigus  alwne  the  ex- 
ternal malleolus,  and  secondary  contracture  of  the  jieroneus  brevis  and 
of  the  extensor  longus  digitonnn  (Duehenne). 

Tonic  sjmsm  of  the  murtcles  supplied  by  the  ^leroneal  nerve  has 
been  observed  (Weir  Mitchell,  Erb). 

Cramps  of  (he  calf  (see  page  697 )  affect  the  muscles  supplied  by  the 
tibial  nen-e.     The  condition  is  one  of  p>iinful  tonic  si>asm,  occurring^ 

Epecially  in  certain  states  of  the  general  system,  under  the  influence 
fatigue*  liut  pai-ticularly  favored  b;^  p^issive  shortening  of  the  mus- 
9fi,  which  then  become  suddenly  actively  contracted,  raising  the  heel 
and  fixing  the  foot  in  a  position  of  etjuinus  with  the  toes  flexed* 
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Contracture  of  the  diaphntpn,  occurring  under  the  influence  of 
cold  or  in  the  course  of  tetanus  or  rheumatism,  in  characteriz^^d  by 
an  enlargement,  especially  transverse,  of  tlie  bast?  of  the  thorax*  by 
A  projection  in  the  epigastric  and  hy fKX'hondriac  regions,  and  by 
symptoms  of  suffocation.  The  shoulders  are  raiseil,  the  head  is 
thrown  back,  the  cervical  muscles  ca[»able  of  raising  the  upper  ]»art  of 
the  thorax  are  called  into  play,  but  without  l>eing  able  to  jireveut  the 
gradual  weakening  and  slowing  of  the  respiratory  movements,  with 
finally  asphyxia  and  death  if  the  contracture  persists.  WTien  dia- 
phragmatic contracttire  is  unilateral,  the  respiration  is  greatly  im- 
peded, but  asphyxia  is  not  to  be  feared.  This  contracture  may  vield 
to  inhalations  of  chloroform  or  injections  of  morpliine,  or  to  appli- 
cation of  the  faradic  or  galvanic  current,  which  should  be  made  with 
the  least  |>ost»ible  delay. 
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Hweough  is  caused  by  clonic  spasm  of  the  diapliragra,  sn 

sion  of  wLieli  occasioDs  a  noisy  expnUion  of  air,  followed 
complete  iuspiratina  and  tben  by  a  normal  expiration,  i 
to  Erh,  tLe  condition  is  one  of  ftudden  and  brief  ccntradiG 
diaphragm,  iinidueing  an  inspiratory  noise  suddenly  inter? 
closure  of  tlie  glottis.  The  spiisms  are  more  or  less  rapid  ani 
They  are  often  sym|itomatic  of  inflammatory  lesions  of  the  a 
viscera,  or  simply  of  gastric  irritation.  They  ai-e  more  cg 
children  and  may  occur  in  them  through  the  induence  of  i 

It  is  especially  in  cases  of  so-called  essential  hiocongl 
may  see  relief  obtiiineil  by  rajvid  and  uninterrupted  respixat* 
meiits  (Mathieu),  a  spray  of  ether  t^)  the  epigastric  region  (B 
other  cutaneous  revulsives,  or  by  the  swallowing  of  liquids 
ears  are  closed  with  tlie  tips  of  the  fingers. 

Himsmodic  coB\Tilsions  may  involve,  at  the  same  time 
diaj>hragm,  all  the  respiratory  muscles,  even  the  accessory  n 
respiration  (Erh).  S 

Siicezit}(f  Is  effected  by  a  strong  inspiration  followed™ 
and  noisy  buccal  expiration.  It  is  geue rally  aunounced  by 
tion  of  tickling  in  the  nares.  It  is  tjften  repeated  in  a  seri 
may  be  i-emarkably  ijrolonged  in  hysterical  subjects.  It  m 
among  the  other  symptoms  of  the  epileptic  aura.  It  is  usii 
flex  phenomenon  caused  by  irritation  of  the  pituitary  mucc 
brane;  but  in  a  certain  number  of  cases  it  is  provoked  by  ] 
of  more  or  less  distant  organs,  such  as  the  eyes,  the  stomacl 
testines,  or  the  genital  oi*gan8.  Snt^ezing  provoked  by  brij 
is  regarded  as  a  simple  reflex;  it  is  supposed  that  the  ciliai 
derived  from  the  trigeminal,  like  the  nerves  of  general  sens 
the  nasal  mucous  membrane,  are  the  centriiietal  route  of  thl 
but  I  have  shown  that  this  sternutation  is  moi-e  often  the  rtt 
double  reflex  action:  first  a  lacryraal  secretion  caused  by  loc 
tion,  and  then  sneessing  provoked  by  the  flow  of  tears  into  i 
cavitv."  Peter  Young  ol>served  attacks  of  sneezing  occun 
woman  during  two  successive  pregnancies  and  Koralierg  ba' 
ilar  case.  The  sneezing  may  be  due  to  a  lesion  of  the  trij 
Thus  Eoml^erg  reports  a  case  of  a  woman  who  for  four  year 
ing  a  fall  on  the  head  had  fits  of  sneezing;  after  death  tl 
found  a  lesion  of  the  neurilemma  of  the  third  branch  of 
nerve.  ^ 

Yawning  consiste  in  a  deep,  sometimes  noisy  inspiratij 
treme  expansion  of  the  thorax  and  elevation  and  tlirowing 
the  shoulders,  the  inspiration  being  accompanied  by  a  wide 
of  the  mouth.     Sometimes  at  the  same  time  the  anas  are  xa 
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extended^paBdiculatioL.  This  is  an  involuntarj  act  which  is  often 
excited  by  imitation  if  it  m  seen  or  even  heard  in  another,  for  we 
know  that  it  is  unconsciously  imitated  when  heard  by  the  blind  as 
weU  aa  when  seen  by  those  who  iiave  their  sight.  Physiologically  it 
is  caused  by  fatigue,  hunger,  cold,  exccsHive  heat,  or  by  depressing 
jinental  states.  It  is  more  frequent  in  women,  especially  when  ex- 
ted  by  imitation*  Yawning  is  often  a  8ymptt>ra  of  digestive  trou- 
le«;  it  may  also  occur  iu  a  nnrnber  of  conditions  in  which  htcmattjsis 
IB  interfered  with,  at  the  beginning  of  asphyxia,  at  the  moment  of  in- 
vasion of  a  fever,  etc.  It  is  frequent  in  psychoses  of  a  depressing 
character,  in  hysteria,  and  in  epilepsy.  In  certain  cases  it  appears 
under  the  form  of  im  attack  in  which  it  is  not  possible  to  refer  it  to 
any  general  condition. 

Spasm  of  the  respiratory  muscles  shows  itself  also  under  the  form 
of  cougl),  of  laughter,  sobbiug,  etc\ ;  but  these  manifestatious  are 
always  dependent  uijon  some  local  lesion  or  a  general  state  which  is 
ordinarily  easy  to  determine;  in  other  words  they  are  symptoms 
which  can  l>e  referred  to  a  special  cause,  an*l  they  therefore  do  not 
belong  in  the  category  of  neuroses. 


PROFESSIONAIi  NEUROSES. 


^M     In  our  brief  review  of  the  local  spasms  we  have  seen  that  certtun 
^Krf  them,  those  of  the  neck,  may  declare  themselves  exclusively  or  at 
^least  in  the  majority  of  cases*  uuder  the  influence  of  voluntary  mus- 
cular movement.     These  functional  spasms   form  a  connecting  link 
between  ordinary  spasm  and  the  [irofessional  Sfjasms  which  we  shall 
now  consider.     We  may  also  recall  tlie  fact  that  in  certain  caaee  of 
functional  spasm  of  the  neck  we  have  hml  occasion  to  note  the  exist- 
ence of  imralysis  of  the  antagonists;  we  shall  find  the  same  condition 
in  the  professional  spasms,  which  have  sometimes  been  called  pro- 
fessional  pareses  because  the  paralysis  sometimes  takes  preccHience 
of  the  spasm.     Sometimes  also  tremor  is  added.     Writers'  cramp  is 
the  tyi3e  of  these  professional  neuroses. 
^L      Voluntary  movements   may  excite  general  spasms,     Herpin  re- 
^■"ports  the  case  of  an  engraver  who  was  so  often  seized  while  work- 
ing his  burin  that   he  had   to  abandon  his  occupation;    the  same 
tiling   may  lie  caused  by  the  act  of  writing,  an  example  of  wliicli 

II  reported  to  the  Societe  de  Biologie  in  1891,  But  writers'  cramp 
properly  speaking  has  nothing  to  do  with  these  general  convulsious, 
it  begins  usually  gradually ;  the  fingers  become  less  supple  and 
more  unmaniigeable ;  they  Itecome  uuiub  and  stiff  when  the  patient 
tries  to  hold  the  pen;  then  there  supervenes  a  loss  of  i>ower  iu  which 
Vol.  X.— 45 
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sometimes  spaam,  sometimes  tremor,  and  sometimes  paralj 

the  most  important  part.  At  first  transitory  and  caused  hy 
louder  ur  shorter  duration,  the^e  troubles  become  gradual] 
nent,  recurring  immediately  upon  the  patient  taking  up  the 

Writers'  cramp  occurs  under  the  various  forms  of  | 
tremulous,  and  spasmodic  projjerly  so-called.  The  paralyti 
the  least  common,  Duchemie  knew  a  secretary  who  afte 
written  a  few  lines  found  it  impossible  to  move  the  hand  and 
arm,  although  the  fingej"B  would  still  continue  the  writing 
Another  patient  had  a  paralysis  of  the  adductor  poUicis  occa 
der  the  same  conditions,  forcing  him  to  drop  the  pen.  This 
does  not  usually  remain  limited  to  the  special  function,  but  { 
extends.  This  paralytic  form  of  writers*  impotence  may  bee 
to  the  hephai^stic  hemiplegia  of  Frank  Smith  which  occurs 
prolonged  use  of  a  hammer  striking  rapidly  repeated 
which  does  not  remain  strictly  localized. 

The  tremulous  form  of  writei*s*  impotence  is  charaetm 
sort  of  trembling  or  choreiform  movements.  In  a  case  rej 
Duchenne,  the  patient,  as  soon  as  he  began  to  write,  had  a  t 
of  the  baud  and  forearm  whit^h  ini-reased  so  long  as  the  effor 
was  jwrsist-ed  in,  and  also  when  strangers  were  present.  Sc 
writing  is  easy  for  a  considerable  time,  then  fatigue  sudden 
itself,  aud  disordered  choreic  or  athetosic  movements  of  Jk 
are  produced,  the  pen  being  jerked  to  a  distance.  V 

In  the  true  spasmodic  form  tliere  are  discordant  contra 
different  muscles :  the  index  finger  is  extended  or  flexed  ^ 
thumb  executes  mo%'ements  in  the  opposite  direction;  the  t^ 
nal  phalanges  of  a  finger  are  flexed  while  the  fii*st  is  extended 
abnormal  movements  may  extend  to  (he  entire  hand,  which 
rapid  movements  of  pri>natitm  ami  supination  or  is  strc»ngl 
These  movement  are  produced  at  first  after  the  patient  has  b 
iug  for  a  long  time»  and  are  ijuipted  by  a  suspension,  writini 
ing  possible  again  after  a  short  rest ;  but  gradually  it  comes 
promptly  and  finally  ap|>ear8  as  soon  as  the  patient  begifl| 
or  sometimes  even  the  mental  image  of  the  movement,  toS 
writing,  suffices  to  pmvoke  the  spasm.  Sometimes  the  B| 
form  follows  the  pamlytie  form*  and  we  often  note  that  the 
nists  of  the  muscles  affected  by  spasm  are  themselves  markedlv 

The  spasmodic  cootraction  is  often  indolent*  it  is  aUo  ae^ 
in  many  cases  by  a  very  annoying  sensation  of  weight,  esf 
the  patient  persist.s  in  writing.     Sometimes  tliere  is  a  ' 
cramp,  and  some  writers  dnserilie  a  neuralgic  form,  witli  lil 
pains  limited  to  the  hand  or  extending  along  the  course  of  tl 
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and  meiliaii  nerres.  In  some  caaes  there  are  spinal  pains,  cLieily  in 
the  cervical  region;  at  otlxer  tinjes  there  is  a  hemicraniu  of  tlie  op- 
posite aide.  Permanent  disorders  of  sensation,  dyaflesihesia  or  aniee- 
thesia,  are  rare. 

Writers'  cramp  is  quite  frequently  associated  with  other  spiisma 
in  other  [larts  of  the  IxkIv,  or  with  other  motor  or  sensory  troubles. 
Sometimes  the  fingers  present  the  symptoms  of  local  asphyxia  or  syn- 
i^fope;  in  caaea  of  long  standing  there  are  sometimes  peimanent  vaso- 
motor troubles,  manifested  hy  pfUHsive  congestions  with  a  tendency  to 
ulcerations,  by  dryness  or  by perby tlrosis  or  trophic  troubles  of  the 
nails.  Quite  fi'equently  we  observe  symptoms  of  a  general  neuro- 
pathic condition,  the  patients  are  ofteu  emotionab  subject  to  alterna- 
tions of  excitement  and  depreasion,  and  sufler  from  insomnia,  vertigo, 
or  other  neurasthenic  troubles ;  in  quite  a  number  there  are  terato- 
logical  stigmata  of  degeneration. 

The  information  ol>tained  by  electrical  examimition  is  of  u  contra- 
dictory nature.  Most  commonly  we  find  normal  reactions^  but  occa- 
sionally there  has  l>een  found  the  rea^^'titm  of  degeneration;  at  other 
times,  however,  there  has  lieen  noted  an  incremse  of  galvanic  and  fa- 
radic  excitability. 

Does  the  etiology  of  writers'  cramp  give  us  any  information  as  to 
its  nature?  A»  its  name  indicates,  it  (x*curs  in  pei'sons  who  write  for 
a  living.  But  it  is  erroneous  to  suppose  that  it  affects  only  those 
who  write  very  much.  It  has  not  l>een  shown  to  be  materially  influ- 
enced b\  unhygienic  surroundings  of  the  patient.  It  occurs  esfiecially 
in  those  who  are  suffering  from  mentid  overwork  and  who  show  nea» 
rasthenic  or  neuropathic  sy  rnptoms.  Oallard  has  noted  that  the  affec- 
tion is  more  common  am«>ng  higher  officials  than  among  tlieir  sub- 
alterns who  write  much  more  than  they.  There  is  no  question  but 
that  her€»dity  or  a  congenital  i>redisposition  plays  an  im|>ortant  role 
in  the  proiluction  of  this  affection.  Galhird  has  reported  a  case  of  a 
^ptary  whose  motlier  and  sister  were  no  longer  able  to  wTite,  being 
iRferted  like  himself.     External  conditions  nmy  awaken  the  predis- 

f^sition;   such  are  cohb   traumatism,  and  comjjression  of  a  nei^ve. 
reporte<l  to  the  Socictc  de  Biologie,  in  1887,  a  case  of  writers* 
cramp  following  repeated  compression  of  the  ulnar  nerve  in  the  fore- 
jpn. 

H  Writers*  cramp  has  been  lcx*alized  in  the  central  organs,  not  only 
because  of  the  general  neurojiathic  phenomena  and  of  the  syatemati- 
zation  of  the  troubles,  which,  however,  is  not  complete,  but  especially 
because  of  the  rapid  appeiirance  of  the  cramp  in  the  left  liand  when 
Uie  patient  has  trained  himself  to  write  with  it,  and  of  the  reproduc- 
16  cramp  in  the  right  hand  during  the  attempts  to  write  with 
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the  left.  Nevertheless  cases  like  that  which  I  have  reported^  in  whic 
the  cause  was  clearly  peripheral,  compression  of  a  nen*e,  i^peak  b 
favor  of  the  peripheral  theory  of  its  production,  Poore  claaaes  writ* 
era'  cramp  amoug  the  neuralgias. 

Treaimetd. — Writera'  cramp  is  very  rebellious  to  treatment.  Prty 
longed  rest  is  still  the  Ijest  means  which  we  have  at  our  cnmri*  i  ; 
I  liuve  seen  two  cases  cured  by  it;  in  one  there  was  a  cramp  v  :i  u 
appeared  to  be  of  peripheral  origin,  but  in  the  otlier  the  affix'tioti  i 
develoi>ed  without  any  recognizable  ciiuse  fc>Ili>wiiig  violent  emc 
in  a  very  nervous  individuaL  I  advise  abstilute  rest,  tho  hand  to 
carried  in  a  sling ;  antl  when  the  spontaneous  movements  have  i 
or  at  the  end  of  eight  or  ten  days,  if  the  si>asms  are  not  reprtniue 
except  tluring  the  act  of  writing,  an  attempt  may  l>e  mad«j  to  writtj 
but  this  must  be  abandoned  immediately  if  any  8j>asmodic  moremf 
threatens.  If  the  Hpanms  are  not  reprotimvc]  these  nttempt*?  to 
are  made  at  constantly  decreasing  intervals,  but  are  alwa\  s  aliando 
if  the  spasm  threatens  to  return.  Tliis  proc^nlur©  is  not  oiUni  success* 
fill  because  it  is  usually  impossible  to  ol>tain  comjdete  rest.  Coiii' 
pression  by  an  Esmarch  bandage  (Dalby)  may  be  useful  in  sustainiog^ 
the  patience  (jf  the  indi\nduaL  In  any  ease  it  iii  well  to  come  as  ii« 
rest  as  possible  by  having  the  patient  use  an  apparatus  wliich  w 
enable  him  to  hold  the  i>eu  easily  and  which  will  necessitaiti  very  I 
tie  tension  of  the  muscles.  There  are  various  forms  of  apimmti] 
the  choice  of  wliich  must  depend  upon  individual  experience.  LatKi  ^ 
and  light  penhohlens  are  to  l)e  recommended,  but  it  is  oft»>n  iieces^arT 
to  hold  the  penholder  in  a  new  position,  lietwoen  the  mediiis  and 
index  fingers^  for  example,  in  order  to  avoid  production  of  tto 
spasm. 

It  goes  without  saying  that  many  cases  of  cure  have  been  attribiiti!^! 
to  electricity  employed  in  various  ways,  such  as  prolonged gftlvnatxii- 
tion  of  the  muscles  and  of  the  nerves  supposetl  to  be  affected,  weak 
currents  through  the  spinal  cord,  the  nerves,  and  the  musclea,  farmlt- 
zation  of  the  muscles,  central  galvaniziiticm,  eU*.  Static  electricitr 
may  l>e  useful  in  the  same  way  as  liydrotherapy,  as  a  tt>nic. 

BouL'hut  hivs  claimed  that  man}*  ]>ersons  have  l»een  cured  by  means 
of  a  penholder  of  copper,  or  of  copper  surrouude<l  by  a  liaml  of  riac, 
or  by  one  of  gold  or  silver.  These  cases  ret*all  the  raetaUotherapy  nf 
Burq. 

Strohmeyer  is  said  to  Imve  ol>tained  success  by  means  of  teuotoiiij; 
but  Diefifenbach,  Langenbeck,  and  others  have  had  only  faflimsto 
report. 

Narcotics  and  antispasmodics  have  l>een  found  to  l^e  of  m 
Berulsives  such  as  punctate  cauterization  of  the  affectfnl  ri^gi^u  #41^ 
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pear  to  have  been  useful,  possibly  by  reason  of  ibe  enforced  rest 
following  their  application. 

I  have  deferred  mention  of  massage  because  I  wish  to  speak  of  it 
in  connection  with  the  method  of  Wolfl\  which  enjoyed  a  moment  of 
notoriety  and  then  fell  into  oblivion  because  it  did  not  cure  all  the 
eas^;  but  it  is  nevertheless  often  of  great  utility,  It  cousistH  in  an 
exercise  at  once  active  and  i>a*isive,  and  in  massage.  Komain  Vigou- 
roiix  has  described  a  method  in  a  report  of  two  cases  successfully  treated 
in  this  way/"  1.  Three  times  a  day  tlie  [uttient  should  execute  a  series 
of  movements  of  the  ujiper  extremity  successively  in  all  directions, 
the  hands  being  sometimes  open,  sometimes  closed.  The  numl)er  of 
movements  of  each  series,  conseciuently  the  duration  of  the  deanoeSy 
is  progressively  increased  and  varies  according  to  the  individual  caee. 
Tlie  pttssive  movements  consist  in  more  or  less  forcible  stretc^hing  of 
the  affected  muscles;  this  sti'etching  should  be  mmlcratebut  repeated 
Tery  fre<iucntly  by  the  patient  himseir  2.  The  massage  consists 
chiefly  in  friction  and  in  tapping  of  the  muscles.  The  writing  exer- 
cises begin  as  soon  as  the  spasmoilic  condition  is  notably  diminished, 
iihat  is  to  say,  very  early  in  the  coui^e  of  the  treatment. 

As  is  readily  understood,  most  professional  cramjis  afl'ect  the  hand, 
and  in  the  great^^r  numl)er  of  them  we  find  spasmodic  and  jiaridytic 
jjhenomena  mure  t>r  less  directly  connected,  I  explained  a  profes- 
laional  cramp  which  I  ol>served  in  a  tlute  player  as  the  consec|uene^  of 
paralysis  from  exhaustion,  and  a  num}>er  of  other  cases  are  capable 
of  the  same  interi>retation.  Among  musicians,  siudi  as  pianists,  vio- 
linists, and  flutists,  it  is  e8X)ecially  the  muscles  of  the  fingers  which 
are  affected,  and  the  same  is  true  of  typewriters,  telegraphers,  chick- 
makers,  drummers,  embrniderers,  cigarmakers,  milkmaids;  Poore, 
however,  cites  the  case  of  a  tailor  in  whom  the  subscapular  muscle  was 
affected,  twisting  the  ann  violently  inwards.  In  gymnasium  in- 
structors and  fencing  masters  it  is  the  muscles  of  the  forearm  which 
rare  esi)ecially  affected.  In  ballet  dancers  the  cramp  attacks  the  mas- 
Bupi>lied  l>y  the  tibial  nerve,  especially  the  flexor  of  the  great  toe. 

the  case  of  a  turner  the  flexors  of  tlie  foot  contracted  as  soon  as 
be  placed  his  foot  on  the  pedal  to  turn  the  lathe.  But  it  is  not  the 
moseles  of  the  extremities  only  tlint  may  be  affected  with  profeseional 
Bliasm.  Heeligmtiller  htis  reported  the  ease  of  a  young  girl  who  had 
spasms  of  most  of  the  muscles  of  the  neck  and  face  after  she  had  used 
them  several  days  in  making  grimaces.  In  cases  of  this  sort  it  seems 
be  a  kind  at  ol^session  by  the  motor  inuM<Q8.  Spasm  of  the  ui»i>er 
eyelids  has  been  noted  in  a  person  who  had  worked  long  under  arti- 
ficial light;  and  in  a  person  ex|Kised  to  like  conditions  there  were 

flopia  with  contracture  of  the  internal  rectuB^  movements  of  the 
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eyelids,  etc.     Professioual  spasms  of  the  tongue  and  huryns  h^Te  i 
been  observed.     As  Weir  Mitchell   has   oViseneci*  voltmtarj  aiore- 
menta  may  give  rise  to  spasms  of  the  most  varied  order. 


CONVULSIVE  TICS, 

TJotil  Charcot's  time  there  had  been  descril^ed  hardly  any  bat 
cial  tics  and  a  few  itiolated  ties  of  the  extremities.  It  was  untWr 
inspiratiou  that  Gilles  de  la  Tourette  and  Guinou  wrt>te  au  acooimt  i 
this  affection  which  is  characterized  by  au  involuntary  but  cotiscioiii 
repetition,  by  crises  in  term  jj  tod  by  variable  intervals  of  sudden  iii- 
courdiuate  and  arrhythmical  cuotractions  of  tlie  muscles,  more  or 
less  numerous*  of  the  face,  the  trunk,  and  extremities,  or  of  the  vocal 
organs,  oiten  reproducing  refl<^x  or  habitual  movements.  Tbfiit 
spasms  coincide  in  general  witli  an  impulsive  tendency  to  imitite 
gestures  (echokinesis),  words  (echolalia),  or  to  ejaculate  obmaaM 
words  (coprolalia),  and  with  a  |ieeuliar  mental  state  in  wkicli  altacks 
of  obsession  hold  an  imi>ortant  place. 

Symptoms. 

The  tics  predominate  in  the  head  which  is  jerked  in  various  diiQD- 
tions  by  s]>asms  of  tlie  neck  muscles*  suddenly  twisted  or  ikxed  on 
the  chest  by  the  contraction  <  >f  one  or  both  sternt^cleidomastoid  iiiii#- 
clos,  thrown  backwards  by  spiisms  of  the  nuchal  muscled,  etc.  The 
face  is  almost  always  affected  by  sudden  jerky  spasms  shof^ii  by  iht\ 
wrinkling  of  the  forehead,  frowuing,  closing  or  excessive  i>pening  cf 
the  eyes,  rolling  of  the  eves,  grimjices  and  various  movements  af  tli6 
lips  accompanied  by  a  jerky  laugh  or  a  whistling  sound,  allem&le 
movement  of  opening  and  closure  of  the  mouth,  movj^meuts  of  mafiti- 
cation,  grinding  of  the  teeth,  projection  of  the  tongue,  and  gnttumt 
Bjiasms  with  snorting,  sniffling,  etc.  The  upper  extremities  are  Ittm 
frequently  affected  than  the  head.  The  shoulders  may  lui%*e,  singlf, 
simultiineously,  or  altt^rnately,  movements  of  elevation,  of  propokko 
or  retropulsion,  and  twisting  as  if  the  patient  were  trying  to  scrsiek 
himself  by  rubbing  the  clotlies  against  the  skin.  The  arms  aiaj  be 
raised  or  moved  in  various  directions,  but  always  with  the  same  jericy 
suddenness;  the  hands  make  scratching  motiona  or  geahwMi  m  d 
contempt  or  defiance,  and  the  fingers  nib  noisily  against  each  cilfcit. 
The  lower  extremities  are  more  fre<iuently  exempt,  altbongli  mmsj 
patients  make  queer  movements,  rest  themselveii  suddenly  00  the  hip. 
rike  the  ground  with  the  foot,  extend  the  leg  violently  as  if  Ueldllgi 
r  jump,  take  a  few  dancing  steps,  or  stoop  suddenly.  In  some  CMMl 
the  gait  is  extraordinary »  the  trunk  oscillates  from  side  to  side  ins 
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jerky  maimer,  while  the  lower  extremitj  of  the  opposite  side  kicks  out, 

»or  walking  is  interrupt^^d  from  time  to  time  by  a  jump  with  both  feet 
together  or  by  a  hop  ou  one  foot  In  general,  in  the  name  attack 
several  groups  of  muscles  are  aflFectecl  siinultaueoualy  or  successively ; 
when  the  movements  are  made  in  succession  they  are  often  in  the  same 
order  in  each  attack.  In  a  cei*tiiin  number  of  caseH  the  movements 
are  limited  to  one  side  of  the  btxly,  when  they  occur  in  the  extremi* 
ties,  but  this  is  rarely  the  case  when  they  take  plac«  in  the  face*  It 
is  very  exceptional  to  tind  the  spasms  generalized  (Kaliler)- 

Notwithstanding  the  impetuf»sity  of  the  movements  and  their  im- 
pulsive character,  it  often  ha])i)en8  that  the  patients  are  able  to  exe- 
cute correctly  movements  of  the  most  delicate  character ;  for  example, 
the  handwriting  may  not  he  altereil  in  the  least,  one  patient  may  be 
able  to  play  the  piano,  another  to  use  a  graver's  tool ;  Guinon  men- 
tions one  who  could  juggle  with  knives  without  making  any  slip. 

These  involuntary  movements  are  not  unconscious,  for  the  patient 
is  perfectly  aware  that  he  is  making  ridiculous  gestures,  and  he  is 
sometimes  even  able  to  misi)eBd  them  for  a  time  through  a  violent 
effort  of  the  will;  but  this  effort  is  extremely  fatiguing  and  is  accom- 
panied by  a  feeling  of  distress  and  mahiise  which  is  almost  intolerable. 
The  patients  can  usually  more  easily  avoid  the  tic  by  making  some 
voluntary  movement  than  by  keeping  stilK  As  far  as  possible  also 
they  endeavor  to  mask  the  tics  by  certain  voluntary  movements,  but 
most  commonly  they  are  reduced  to  the  invention  of  more  or  less 
phiusible  excuses  to  escajie  the  ridicule  of  their  companions,  although 
the  suddenness  and  the  meaninglessness  of  their  movements  prevents 

»  their  explanations  from  gaining  credence.  It  is  then  that  the  patient 
seeks  solitude  in  order  to  hide  his  infirmity.  This  is  a  useful  measure 
also^  as  solitude  tends  to  quiet  the  spasms  which  are,  ou  the  other 
hand,  increased  by  excitement^  surprise,  or  emotion  of  any  sort;  often 
the  mere  questioning  of  tlie  physician  suffices  to  excite  repeated  par- 

toxjsiDS.  Certain  somatic  conditions,  such  as  the  menstrual  |)enod 
or  an  enfeebled  digestion,  may  also  provoke  the  tics,  which,  on  the 
oontrary,  often  cease  during  tbe  course  of  any  of  the  febrile  affections. 
We  may  say  that  the  tics  always  cease  during  sleep;  nevertheless  I 
know  of  a  case  in  which  thei-e  are  sometimes  attacks  during  sleep 
which  seem  to  be  caused  by  dreams. 

I  Tics  of  the  face  find  of  the  extremities  are  usually  the  first  phenom- 
ena of  the  disease,  and  sometimes  they  remain  the  only  ones ;  but 
freijuently  they  are  ac4:!ompanied  by  disturbances  of  speech.  The  en- 
tire malad}'  may  consist  in  an  exclamatory  tic,  which  may  remain  for 
a  long  time  as  the  only  symptom;  for  example,  I  had  under  obser- 
ftion  a  man  who  for  years  would  explosively  articulate  the  name 
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of  a  young  girl  for  whom  he  had  had  a  precocioua  passioi 

dinarily  the  exchimafcory  tic  coincides  with  other  tics,  and  c 
in  inaHiculate  crit^s,  imitations  of  the  noises  of  animals,  incc 
words,  or  scraps  of  incoherent  i^hrases  referring  to  nothing  in 
Tilar.  It  is  the  same  with  the  involuntary  exclamations  as  ^ 
tics  of  the  members,  the  patient  may  arrest  them  for  a  momi 
avoid  them  by  the  voluntary  movementB  necessitated  by  oonire] 
but  his  power  of  resistance  is  usually  very  limited,  and  in  • 
time  the  conversation,  like  the  muscular  movements  of  his  oc 
life,  is  iuterrupted  by  an  inopportune  spasm,  and  iDcoherent 
or  cries  may  make  anex[)losion  iu  tJie  midst  of  the  conversatioi 
he  is  sustainiuK.  Quite  commonly  these  verbal  explosions  co] 
obscene  words  (coprolalia),  wlucli  are  some  times  repeated  ob 
ftDother  in  a  series,  and  are  often  ejaculated  at  most  inopportu 
ments.  At  other  times  the  verbal  explasiou  is  the  consequen 
sijagmodic  idea;  the  i>atient,  for  example,  may  receive  u  visits 
Bpasuiodic  expression  which  is  uncomplimentary  or  worse,  and 
he  earnestly  desired  to  siippi'ess, 

A  certain  nonilTer  of  jiatients  are  driven  in  spite  of  themsc 
repeat,  like  an  echtj,  noises  which  they  hear  (echolalia),  whet] 
cries  of  animals,  the  sounds  of  nature,  or  spoken  words.  They  : 
usually,  the  last  words  of  the  phrases  pronounced  before  tl 
which  they  have  spoken  themselves.  Sometimes  tlie  ref>etitio 
a  certain  number  of  consecutive  words  at  the  end  of  the  phra^ 
times  it  is  the  last  word  only  which  is  repeated  one  or  mo^f 
or  agaiUj  it  is  a  certain  w<ird  in  the  sentence  which  has  imi)re8fl 
patient  with  special  vividness ;  in  a  case  of  this  kind  which  ] 
observed  the  patient  repeated  only  the  proper  names  which  1 
heard  for  the  first  time,  and  in  another  case  only  numerals  wi 
peated. 

Imitation  in  the  subjects  of  tie^  is  not  exclusively  of  somu 
some  have  an  uncontrollable  impulse  to  reproduce  gestures  or 
meuts  which  they  see  executed  (echokinesis).  I  have  observe*] 
tient  who  asserts  that  most  of  the  gestures  which  he  executes  ar 
the  realization  of  risual  representations  of  imaginary  scenes 
those  lung  past,  while  he  rarely  repeats  movements  which  h 
made  in  front  of  him. 

These  phenomena  of  imitation  and  of  repetition  of  gestures  ar 
in  the  affections  descril)ed  iu  America  under  the  name  of  jun 
malady,  in  Malay  under  the  name  of  latah,  in  Siberia  under  the 
of  myriac*hit,  all  of  which  appear  to  be  of  the  same  nature  i 
malady  under  consideration. 

Such  persistent  and  intense  motor  disturbances  can  scazcelf 
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ih©  intalleet  iDtiR't.     TLe  fixity  of  attitude  in  indispensable  to  the  ex- 
ercise of  atteDtion  of  the  will,  wlikh  ii^  tliminiHlxed  in  the  subjects  of 
tics.     All  coDtiuuDus  iut^llec'tual  applit^atioii  is  impossible  to  them, 
many  even  become  unable  to  i^ead.     Their  conversation  is  ofteu  strik- 
ingly incoherent.     Memory,  association,  and  judgment  are  afleeted  in 
the  same  degree  as  attention.     But  tht'ir  mental  state  is  nlsn  trt3iibled 
spasmodic  ideas  which  present  themselves  periodically  in  the  same 
By  as  their  bizarre  attitudes  and  which  the^^  are  et|ually  unable  to 
train  by  their  own  efforts.     These  psychical  tics  may  intluence  the 
ondnet  and  leutl  U)  strange,  ridiculims,  or  even  injurious  impulsive 
.cts.     They  manifest  themselves   under  the  form  of  olisessions,  of 
hobias,  or  of  impulsions.     In  common  with  the  motor  tics  they  are 
irresistible  and  also  conscious.     Most  common  among  the  psychical 
.C8  are  onomotomania  or  obsession  of  names,  arithmomania  or  ob- 
session of  figui-es  which  may  be  manifested  under  different  forms 
(Charcot  and  Magnan) ;  anxious  searching  for  a  word,  or  olisession 
»j  a  wdrd  which  imposes  itself  constantly  upon  tlie  patient,  who  is 
breed  to  ejaculate  it  suddenly ;  terror  of  a  word  which  the  subject 
ks  to  avoid  pronouncing,  or  belief  in  the  preservative  p«>w  er  of  a 
ord;  and  the  indigestion  of  a  word  which  is  spewed  out  w  ith  loathing 
lever  it  recui's.     Among  the  obsessifins   is  very  fi-equently  the 
for  the  wherefore.     Among  the  most  fre<iuently  obsorvtd  pho- 
►raphobia  or  fear  of  open  spaces,  and  mysophobia  or  fear 
of  soiled  objects.     The  automatic  and  impulsive  acts  are  of  the  most 
varied  sort.     The  obsessions  and  automatic  acts  have  often  a  physical 
basis ;  phaneromania,  for  example,  is  an  obsession  which  is  often  pro- 
voked by  projections  from  the  surface  of  the  skin  or  of  the  mucous 
meralirane,  or  by  anomalies  of  development;  it  is  shown  by  an  inces- 
tsant  and  aimless  desire  to  scratch  some  fleshy  or  corneous  projection, 
to  [>ull  out  a  hangnail  or  to  Inte  the  nails,  which  are  moreover  usu- 
ally too  thin  or  defective.     The  remembrance  of  a  reprehensible  act 
ay  provoke  an  obsession  just  as  may  a  physical  deformity. 
In  its  evolution  the  maladie  des  tici^  presents  numerous  varieties. 
More  commonly  there  are  only  convulsive  tics ;  sometimes  spasmodic 
exclamations  exist  alone  for  a  long  time;  and  when  the  symptom 
mplex  is  fully  developed  it  usually  comes  on  in  a  fairly  regular 
r»  first  tics,  then  exchimations,  coprolalia,  echolalia.  echokinesis, 
fixed  ideas.     The  evolution  of  the  malady  occurs  sometimes  in  a 
ntinuous  manner,  sometimes  by  fits  and  starts,  intemipted  by  in- 
rvals  of  improvement  or  even  of  perfect  calm.     In  general,  however, 
e  affection  grows  steadily  worse.     While,  in  a  certain  number  of 
the  various  symptoms  may  remain  isolated,  it  may  hapx)en  that 
ethers  are  added  to  them;  I  have  observed  two  patients  in  whom 
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there  arose  visual  halluciuations  which  were  remarkable  by  the  fiiul* 
dennesa  of  their  appearance  and  disappearance;  in  another  patiect 
atbiokM  of  epilepey  HQiiervened.  In  a  certain  number  of  oases  the 
fixed  ideas  end  in  actual  insanity. 

Pbognosis. 

The  tic  malady  is  rarely  cured  and  it  is  very  subject  to  i^tUpm. 
When  it  is  limited  to  motor  or  verbal  troubles  it  may  be  oom[>atible 
with  a  long  life;  a  case  of  ci)prolalia  in  reported  in  which  the  [latieot 
n^ached  th*^  ag«  of  ninety.  But  when  there  are  distui'banees  of  ides* 
tion  the  disease  may  end  in  insanity.  Obsession  and  impulse  ai« 
eonditi<JiLs  of  irroHiHtibility  varyiJi^  iu  intensity,  which  f^liarsdejw 
the  malady.  When  a  ntrug^de  in  inmlo  it  often  hai>peu8  that  the  afffie- 
tion  becomes  only  the  moi'e  distressing;  the  patient  wears  himssU 
out  ill  a  contest  in  whicli  he  jh  finally  vamiuisheil,  and  his  resistsiu^ 
til  the  tic  throws  him  into  such  a  st^ite  of  anguish  that  he  is  sotne* 
times  impelled  to  thoughts  of  suicide.  In  order  to  avoid  this' straggle 
most  patieuts  seek  solitude;  when  they  are  alone  they  expericooe  i 
great  feeling  of  relief  and  may  yield  to  their  impulsea  wt&oiit 
restraint. 

Etiology. 

Tlie  affection  occurs  rather  more  frec[uently  in  the  male  sex.  B 
begins  usually  between  the  ages  of  five  aud  fifteen  years.  It  may  be 
regarded  as  a  malady  of  evolution,  a  re«ult  of  congenital  maUormA- 
tions  whether  hereditary  or  caused  by  conditions  of  malnutrition  in  the 
parents,  Sometimes  the  mala^ly  may  be  referred  in  its  origin  lo  dis- 
eases occurring  in  infancy.  Quite  commonly  the  developmental  pre^ 
<lisposition  is  shown  by  somatic  stigmata  or  teratological  malforms- 
tions.  Certain  acx^idental  causes  may  provoke  an  outbreak  of  the 
trouble ;  such  are  physical  or  moral  shocks,  infections,  intoxicstioiiBv 
or  imitations,  but  these  play  only  a  subordinate  role. 

DUONOSIS. 

The  malady  should  not  be  confounded  with  localized  spaains  whioii 
we  have  gtudie<l  alxive,  which  are  uniform  in  their  character  witbcmt 
mimicry,  limited  to  one  muscle  or  to  a  group  of  moscIeB  supplied  l^ 
the  same  nerve  or  by  nerves  of  neighboring  origin  which  are  capsbk 
of  being  affectetl  by  the  same  irritative  lesion.  It  diffen  also  froa 
the  coordinate  tics,  which  are  much  slower  and  which  ecyosisl  of  tI- 
cious  habits,  often  provoked  by  a  local  irritation  whieh  nay  hswe  dis- 
1  1  later;  nevertlielpss,  w^e  must  recxignisse  that  tlie^ 

1  a  closely  resemble  automatic  acts  associated  with 
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and  are  nearly  related  to  psjchical  tics,  although  they  may  be  re- 
pressed b}'  exercise  of  the  will. 

In  paramyoclonus  multiplex  (mei  p.  729)  the  face  is  rarely  af- 
fected, the  muscles  involved  being  usually  those  of  the  lower  ex- 
tremities. It  consists  of  muscular  shocks  which  have  no  relation  to 
the  ordinary  movements,  and  which  are  often  themselves  determined 
by  movements  of  the  limbs.  Spasmodic  exclamations  and  mental 
troubles  are  wanting. 

Sydenham's  chorea  and  chronic  choi^ea,  which  have  already  l>een 
described  in  the  early  part  of  this  artick\  diifer  entirely  in  the  char- 
ter of  their  movements  from  the  malady  under  consideration. 

Hysteria  may  i*esemble  this  affection  in  many  of  its  manifes- 
tations. Hysterical  rhythmic4il  chorea  has  crises  of  movements  re- 
rodueing  habitual  actions,  malleatory  chorea,  saltatory  chorea,  etc*, 
but  its  regularly  rhythmical  movements  differ  from  the  sudden  and 
arrhythmical  shocks  of  the  tic  malaily.  There  is,  however,  a  time 
Jiystericiil  conclusive  tic,  which  is  curable,  the  natuie  of  which  may 

leeognigBd  by  the  presence  of  stigmata ;  but  we  must  not  forget  that 
ijwtmm  may  coexist  with  the  tic  malady,  and  that  the  curability  of 
the  latter  can  only  be  assumed  by  the  parallelism  of  the  variations  of 
its  course  with  those  of  the  progress  of  the  hysterical  manifestations. 


b 


Treatment. 

Convulsive  tics  are  usually  incurable.  The  most  favorable  condi- 
tions for  their  imt>rovement  are  isolation  and  change  of  surroundings, 
physical  and  moral  discipline,  ui)pIication  in  some  mechanical  way 
or  the  study  of  scimc  favtirite  sul:»jcct  if  the  patient  is  sufficiently  in- 
telligent. Hydrothera[)y  is  an  excellent  agent  of  physical  discipline; 
regularity  in  the  habits  is  particuhirly  to  be  recommended;  gym- 
nastics and  passive  ni«>vements  may  also  be  of  service.  A  tonic, 
non-stimulant  regimen  is  indis|>easable.  The  effects  of  medical 
treatment  are  almost  nil.  Bromides,  chhtral,  opiates,  and  the  like 
may  quiet  the  attacks,  for  any  remedy  capable  of  suspending  the 
functions  of  the  ner\'ou8  system  will  suppress  the  manifestations  of 
this  affection,  but  their  action  is  only  momentary,  and  is  nothing  of 
the  character  of  a  permanent  cure.  I  have  seen  several  cases  of 
alleged  cure  by  hypnotic  methods  which  would  not  excite  the  envy  of 
the  most  incurable  of  the  subjects  of  the  maladie  des  tics. 
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PARALYSIS  AGITAJJS. 


This  affection,  which  wa«  described  by  FarkiuBon,  is  cl 
by  a  peculiar  form  of  tremor  and  by  permanent  disturbances  of  motor 
activity. 

At  the  autopsy  of  persons  dying  in  the  course  of  parolysiM  agitaiii 
lesions  of  the  most  vai'ied  sort  have  been  found:  scleroses,  localized 
or  diffuse  atrophies  of  the  spinal  cord;  lesions  of  the  epeudynui  witii 
oblitenitioii  t*f  the  central  canal;  sclerosis  or  softening  of  the  poois; 
cerebral  atrophy ;  or  lesions  of  the  same  nature  in  l>oth  the  cord  and 
the  encephalon^  Recently  Darni  found  a  (liffuse,  chronic,  and  pro- 
gressive intern titial  myelitis,  supposed  to  L>e  due  to  microbic  Umns 
or  to  the  products  of  malnutrition.  Sass  found  a  focus  o!  aoflaiinf 
in  the  bulb  from  urtericmelerosis,  at  the  stime  time  with  a  sderosis  of 
the  white  substance  of  the  cord  and  an  obliteration  of  the  canal  ol  the 
ependyma,  a  chronic  interstitial  i>eripheral  neuritis,  and  a  more  io* 
teuse  myf)sitis  than  is  generally  found  in  the  aged;  and  tbta  led  ktis 
to  a  belief  in  the  possibility  of  a  i peripheral  origin  of  the  affeelaon,  a 
Buppositiou  which  was  strengthened  by  the  rather  frei|Uent  occtirreoc« 
of  neuralgic  pains  at  the  l^ginning  of  the  mahvdy .  This  gremi  Xhxitty 
in  the  lesions  together  with  the  com{>lete  absence  in  many  cases  of 
any  appreciable  lesion,  is  a  sufficient  excuse  for  the  reti^uiioti  of 
paralysis  sigitans  in  the  indefinite  and  provisional  group  of  the  oeQ* 
roses. 

Etioukjy. 

The  etiology  of  paralysis  agitans  is  as  vague  as  its  pathological 
anntomy.  It  is  unqueiitionably  more  frequent  in  those  who  haw 
passed  the  age  of  sixty  years  and  very  rarely  ficcurs  befote  Ibe  a^  ol 
forty,  but  it  may  ap[)ear  in  vouth,  and  Huchard  has  iBported  a  cats 
in  a  child  of  three  years.  Cases  seen  in  adolescents  ate  tolsiaUy 
numerous.  Sex  api>eara  to  exert  no  special  influence ;  it  is  KeneraU} 
believeil  that  the  disease  is  more  fre<iuent  in  men  than  iu  woiDeo^  bat 
there  is  no  statistical  support  for  this  opinion.  It  is  abo  unoctrtaiti 
whether  it  is  of  more  common  occurrence  iu  norf^  '^tiialea. 

All  the  conditions  capable  of  causing  rapid  riitioii  of  ser- 

rons  force  may  figure  in  the  etiology.  Mitral  shocks  appear  to  have  a 
8|>eoially  injurious  influence.  Not  only  violent  emotiona  oanaed  hf 
events  of  war  or  of  civil  strife,  but  also  prolonged  domeatie  diaoord 
may  cause  it  '^  the  action  of  sudden  shocks  is,  however,  more  iiiaiu« 
fest  for  freqaentlj  the  tremor  follows  them  immediately.  IrritatioD 
of  the  peripheral  nannee  or  traumatiBins  may  play  a  atmtUr  ir61e.  and 
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leir  inBueuce  is  often  made  luanifeHt  by  an  initial  localization  o{  the 
tremor  in  the  wounded  region. 

Olid,  whether  acting  suddenly  «od  intensely  or  slowly  and  for  a 
long  time,  1ms  an  undoubted  effect  in  producing  the  disease  (Betz, 
Charcot) . 

General  uft'et'tions  may  also  have  an  influence  upon  the  origin  of 
paralysis  agitans;  I  have  seen  the  disease  follow  an  attack  of  influenza 
in  a  woman  thirty-three  years  old*  and  follow  an  acute  tonsillitis  in  a 
man  of  forty-six  years.  Lannois  saw  the  disease  develoi*  in  a  child 
of  twelve  years  after  measles.  In  a  woman,  forty-two  years  old,  the 
tremor  first  appeared  alter  |x>i8oning  by  the  fumes  from  a  charcoal 
stove.  A  man,  sixty-f^jur  years  oUl,  who  previously  had  had  only 
some  slight  oscilhitions  in  the  left  thumb,  ob8er\^ed  a  typical  tremor 
appear  in  the  two  hands  after  a  brief  attack  of  seasickness* 

The  etiology  of  paralysis  agitans  is,  however,  dominated  by  a 
morbid  heredit.v .  It  is  rare  to  obser>'e  direct  and  similar  heredity, 
but  paralysis  agitans  is  met  with  in  families  in  which  organic  diseases 
of  the  nervous  system,  neuroses,  and  ilia  theses  f)revaih  The  com- 
bination of  rheumatism  and  paralysis  agitans  is  rather  common,  and 
the  treatment  of  the  rheumatic  diathesis  a|)pears  to  influence  happily 
^tlie  prt>gre88  of  the  neurosis  (Pierret,  Vesseli).  The  relationship  of 
paralysis  agitans  to  the  neuropathic  family  is  shown  not  only  liy  co- 
incidences in  the  family,  but  also  by  coincidences  in  the  individual; 
thus  cases  have  been  reported  of  the  coincidences  of  tabes  (Heimann, 
Placzek)  and  of  hysteria  (Chabbert);  1  know  of  the  case  of  a  patient 
with  paralysis  agitans  who,  at  the  age  of  fifty -nine  ye^ars,  four  years 
^after  the  lieginning  of  the  tremor,  commenced  to  suffer  from  epileptic 
symptoms  in  the  form  of  junbulatory  vertigo  and  convulsive  attai^ks* 

Symptoms. 


The  initial  phenomenon  of  paralysis  agitans  is  tremor.  It  is  only 
Bxce[jtionally  that  this  is  accompanied  or  preceded  by  peripheral 
rheumatoid  pains,  Tlie  onset  may  be  sudden  or  gradual,  general  or 
local.  The  sudden  onset  is  seen  generally  following  a  violent  X)hysi« 
pal  or  psycbicBl  shock;  the  tremor  affects  either  all  the  meml>eiii  at 
>uce  or  a  more  or  less  limited  region,  most  commonly  then  one  thumb. 
[o«t  fre^piently  the  onset  is  gradual,  and  the  tremor  is  then  generally 
"  localized.  Sometimes  it  is  remittent,  being  interrupted  during  a  longer 
or  shorter  period,  to  reajiiiear  on  the  occasion  of  some  emotion  or 
bock  or  without  any  appreciable  cause.  Little  by  little  tlie  tremor 
ads,  sometin^pf*  under  the  hemiplegic  form,  sometimes  under  the 
•gic  form,  but  rarely  under  the  crossed  form  (Cbareot).    At 
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the  same  time  that  the  tremoT  exteiidB  it  ioHtalls  itself  in  a  pc 
inaBDor.     It  is  ouly  exceptionally  that  trembling  involves  thi 

Tlie  tremor  is  often  accompaDied  from  the  beginxdng  by  a 
ing  of  motor  activity  aud  by  a  Beasation  of  fatigue*  This  g 
of  fatigue,  aeeompanied  by  real  weakneBS  antl  Bometimes  by 
le^B  severe  rheumatic  or  neuralgic  pains  in  the  members  ti 
affected,  sometimes  i>reeede!*  the  appearance  of  the  tremor* 
cases  we  may  tiueatiou  whether  the  fatigue  and  the  pain 
belong  among  the  symptoms  of  Parkinson's  disease,  or  whet 
are  not  the  coqse^iuence  of  the  depressing  conditionB  which 
so  often  over  the  develoi^ment  of  this  affection. 

Whatever  may  be  ita  mode  of  onset,  the  tremor  remains' 
most  important  symptoms,  and  its  characters,  most  clearly  d 
by  Charcot,  are  of  the  greatest  senice  in  establishing  the  di 
It  is  manifested  during  repose  and  is  suspended  during  the  e 
of  voluntary  movements.  As  time  goes  ou  voluntary  movemi 
Ije  troubled  by  the  tremor,  but  they  do  not  increase  it.  Ei 
the  tremor  has  t>ecome  continutms  during  the  waking  kouiB  i 
during  sleep.  The  tremor  is  usually  increased  when  the  ] 
attention  is  directed  to  it  either  spontaneously  or  on  the  ocoi 
a  metlical  exann nation,  S<irae  patieuts  are  subject  to  aci 
oxysms  of  trembling  excited  by  various  influence-s  or  oecurrh 
out  apparent  cause.  ^ 

The  tremor  consists  in  oscillations  of  slight  extent,  rhytfli 
regular,  and  almost  uniform  iu  fretiuency  in  all  the  memben 
are  affected.  It  is  a  slow  tremor  of  four  or  five  oscillations  per 
The  attitude  and  movements  of  the  hand  are  peculiarly  charac 
The  tremor  of  paralysis  agitans  is  synchronous  iu  all  part 
body  and  f{>Uo\vs  the  measure  beaten  by  the  foot.  The  pliali 
the  four  tingei*s  are  iti  extension  while  tlie  fingers  are  flexed  al 
a  right  angle  ou  the  mebicarpus ;  tlie  thumb  is  carried  towards  i 
of  the  palm,  and  the  hand  as  a  whole  assumes  the  attitude  th« 
when  hulding  a  {len.  The  oscillations  of  the  tremor  give  to  tl 
an  appearance  recalling  that  which  it  assumes  in  certain  c 
acts,  such  as  rolling  a  i>eucil  between  the  fingers,  fisting  a  tl 
worsted,  or  crumbling  bread.  ^ 

It  is  generally  admitted  that  the  tremor  is  suspended  byfl 
movements  at  least  during  the  early  stiiges  of  the  affection;  nc 
less  from  the  very  l>eginning  of  the  affection,  although  the 
appears  to  be  normal,  if  we  examine  it  with  a  lens  we  shall  see 
characteristic  irregularities;  altliough  the  direction  of  the 
strokes  is  regular,  we  see  that  the  line  forms  slight  inde 
that  it  is  alternately  heavy  and  light*     Later  the  sinuositi< 
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and  become  readily  visible  to  the  naked  ©ye,  even  while  extensive 
voluntary  movements  stiU  seem  able  to  arrest  the  tremor. 

In  reality  voluntary  movements  act  more  upon  the  amplitude  of 
the  tremor  than  upon  its  existence.  I  have  recorded  the  tremor  in  a 
patient  in  whom  voluntary  movements  appeared  to  have  a  suspensive 
action  by  having  him  push  with  his  index  finger  a  needle  on  a  dial 
platreil  vertically  before  him.  The  record  showed  that  the  o8cilhitioiis 
diminished  considerably  in  extent  during  the  performance  of  the 
voluntary  act,  but  that  they  did  not  disappear  completely.  The  char* 
acter  of  the  writing  would  suggest  that  the  peculiarity  is  general  in 
all  the  affected  muscles. 

The  freedom  of  the  head  from  involvement  is  less  aVwolute  than 
was  formerly  supposetL  Charcot  regarded  the  immobility  of  the  head 
aa  a  pathognomonic  characteristic,  explaining  its  occasional  agi tuition 
by  transmission  of  the  tremor  from  the  tmnk ;  it  is  unquestionable, 
however,  that  tlie  lieatl  may  have  a  tremor  of  its  own.  Westphid, 
Yillemin,  and  Deraange  have  reported  caaes  of  the  sort,  and  I  have 
observed  an  undoubted  ioMtauce.  The  facial  muscles,  as  well  as  those 
of  the  jaw  and  *>f  the  eyelids,  may  Ije  affected.  The  tongue  may  also 
be  involved,  but  it  trembles  more  when  protruded  than  when  it  lies 
in  the  mouth.  This  fact  shows  that  the  law  of  suspension  during 
voluntary  movement  is  far  from  lieing  absolute.  The  fact  remains, 
however,  that  visible  movements  of  the  face  and  head  nre  exceptional. 
The  head  is  ordinarily  immobile  and  as  it  soldered  to  the  Ixxly,  The 
movements  of  rotation  are  usually  iliflicult  and  slow ;  the  face  is  gen- 
^erally  inclined  forwards  and  a  marked  resistance  is  felt  when  it  is 
attempteil  passively  to  extend  the  neck  or  to  rotiite  it. 

The  Parkinsonian  mask  is  characterized  by  an  expression  of  hebe- 
tude and  of  sadness,  sometimes  of  a  majestic  and  dignilied  ti*anquil- 
lity.  The  lfx»k  is  fixed*  the  lower  jaw  is  pendent,  the  cheeks  are 
tiaccid;  in  many  cases  the  saliva  dribblea  incessantly  from  the  mouth. 

8pe4?ch  is  slow  and  staccato,  sometimes  explosive  or  tremulous  and 
interrupted.  There  is  no  question  that  transmitted  movements  may 
i*lay  an  important  part  in  these  sijeech  defects*  but  the  mobility  of 
the  lji>8  and  tongue  may  be  affectetl,  not  only  by  the  tremor  but  also 
by  rigidity.     Furthermore,  the  mental  condition  may  not  be  intact. 

Deglutition  seems  to  be  unaffected  for  a  long  period,  but  when  the 
ilisease  is  advanced  the  iwitients  often  choke,  and  there  is  a  resulting 
tlifficulty  of  alimentation  which  plays  an  important  part  in  the  produc- 
tion of  the  jirogressive  loss  of  strength. 

I  At  a  late  period  in  the  course  of  the  disease  we  often  find  a  diffi- 
culty i)i  respiration  wliich  ai>i»ears  to  l>e  due  to  the  weakened  state  of 
the  thoracic  muscles.    In  two  [mticnts  whom  I  have  observed  recently 
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I  noted  tliat  the  excursions  of  the  diapkragm  were  limited  iu  wlnl 
were  apparently  very  deep  respirations,  but  wLicli  were  in  rBiUitj 
very  shallow  ones  (Litteu*s  diaphragm  phenomenon). 

It  is  not  only  the  head  which  i^  bent  and  stiffened,  bul  Uie  lonoit 
also  inclined  forwards,  and  its  movements  of  rotation  are  Texy  limited. 
the  patient  turning  the  body  as  one  piece  by  moving  th«  feel.  Tkv 
upper  extremities  have  also  a  fixed  attitude;  the  elbows  are  slighlty 
separated  from  the  Inxly,  the  forearms  are  tiexed  at  an  obtttM  iiti|^ 
and  the  hands,  flexed  upon  the  forearms,  rest  against  the  anterior  |iiil 
of  the  iKxly*  The  thighs  and  legs  are  also  in  an  attitude  of  mofnor 
less  pronounced  dexion.  In  some  x>atient«i  the  flexion  of  the  tsmk 
is  such  that  it  makes  a  right  angle  with  the  thighs.  SomeliiDies  ih» 
patients  hold  their  hands  clasped  behind  them. 

Alongside  of  the  attitude  of  flexion,  there  are  sometimes  €»tlM». 
Writers  have  described  a  type  of  simple  extension  ^Chnrcxjl  ttd 
Bicher),  atyjw  of  extension  w^ith  throwing  of  the  head  hackwanb 
(Dutil),  a  type  of  extension  of  the  trunk  and  membi?rs  with  ftexum  ol 
the  neck  and  head  (Bidon)  *  Tbese  different  attitudes  may  also  cbjuige 
from  one  to  the  other.  They  are  due,  as  Charcot  f^markeil^  Uy  rigid- 
ity of  the  nntscles.  The  rigidity,  which  api^ears  soon  after  the  treisar 
has  l>eeome  rather  extensive,  is  often  announced  by  eram})«  faOowed 
by  stiffness*  These  }>henomena,  which  are  at  first  temimrary^  beoona 
later  i>ermanent;  they  may  occur  in  true  paroxysms  which  ar©  aom^ 
times  very  f minfuL  As  time  goes  on  this  rigidity  may  camie  compfet 
deformities ;  the  hands  may  ae*iuire  certain  deviations  atul  defonsK 
ties  which  resemble  tbose  of  chronic  rlieumatism  so  closdx  a»  to  bn 
mistaken  for  them.  The  different  segments  of  the  low<*r  exttroiit) 
are  Mten  fixeil  in  adduction  and  semiflexioD  with  eriuiuoiums  deyhk- 
tion  of  the  foot  and  hammer-toes  from  extension  of  the  melatarsopli^ 
langeal  and  flexion  of  the  interphalangeul  articulations.  The  fixaboQ 
of  the  legs  in  adduction  may,  especially  in  women,  giv^^  rifie  to  Viff 
great  inconvenience. 

This  rigidity  of  the  muscles,  which  plays  tlie  chief  part  in  the  pm- 
dnction  of  the  Parkinsonian  tniisk,  is  sometimes  es|»eciaUy  nuuked  ii 
the  oocipit<:>frontal  region,  giving  rise  to  the  formation  of  dt^p  ttmii^ 
Terse  wrinkles  of  the  foreheml  ^Richer).  It  also  sometim«'^  invoV— 
the  lingual  muscles.  I  have  seen  a  case  to  which  this  rigidity  • 
tongue  was  limited  to  one  side  and  resulted  in  a  very  marked  impedi* 
ment  to  articulation. 

The  rigidity  of  the  facial  muscles  is  Tf^ijiODMiblf^  for  the 
hebetadinous  expression,  or  that  occaainnally  m^n  of  t*»rrfir  w  \ 
In  general  the  physiognomy  of  tlie  suffpn>ri«  from  paralyais  aictfaui!* 
ia  bad*teiapeied  and  disagreeable,  lu  keeping  often  with  thuir  dift{i> 
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is  soured  by  the  loog  cQutinuauce  of  their  incurabiB  in- 
firmitv .     They  ai*e  also  usually  capricious  and  self-^iilled. 

This  muscular  rigidity,  which  imi>oses  on  suflferers  from  Parkin- 
son's disease  certain  attitudes  which  we  have  just  been  pasBing  in  re- 
view, also  i)revent8  them  assuming  some  of  the  habitual  positions  of 
the  welL  They  can  never  lean  on  their  elbows  nor  cross  their  legs. 
The  stiffness  and  the  fixed  attitudes  of  paralysis  agitans  may  exist 
without  fa'emor,  but  we  never  see  tremor  without  rigidit>'  (Charcot). 
P.  Richer"  has  made  a  detailed  study  of  the  attitude  in  paralysis  agi- 
tans from  which  we  may  quote  what  follows : 

**  All  the  muscles  seem  to  be  contracted,  and  muscular  relaxation 
is  nowhere  apparent.  Everywhere,  in  the  extremities  *is  well  as  in 
the  trunk,  in  the  synergic  or  antagonistic  groups,  the  muscles  appear 
stiff,  showing  the  bundles  of  which  they  are  composed,  and  sefiarated 
from  tlie  neighboring  muscles  by  depressions  w^hich  give  to  the  body 
somewhat  the  api>earance  of  being  flayed.  We  may  thus  see  the  pec- 
toralis  major,  the  gluteus  maximus,  or  the  deltoid  standing  out  with 
all  the  various  bundles  of  which  it  is  composed  distinctly  marked,  as 
though  they  were  separate  muscles.  The  supinator  longun  forms  a 
characteristic  projection,  the  cord  which  it  forms  in  the  arm  l>eing 
almost  a  pathognomonic  sign.  In  the  arm  the  bicei>s  is  contracted  in 
spite  of  pronation  of  the  forearm,  a  parad«)xical  fact  since  normally  the 
bicejTS  produces  flexion  of  the  forearm  only  when  its  supinating  action 
is  not  interfered  with,  that  is  to  say,  when  the  forearm  is  already  in 
supination.  Posteriorly  the  triceps  is  as  rigid  as  the  liiceps,  and  so 
all  over  the  body.  The  lower  extremities  furnish  a  no  less  interesting 
subject  of  study,  all  their  muscles  standing  out  prominently.  The 
IKJsition  of  the  knees  is  a  simple  one  resulting  from  contraction  of 
the  quadricejis  femoris.  On  the  dorsum  of  the  foot  the  tendons  of 
le  toes  stand  out,,  while  the  toes  themselves  are  cuned  in  towards  the 

und. 
This  state  of  jjersistent  contraction,  or  rather  contracture,  of  tlje 
muscle  is  not  always  the  same,  but  varies  in  intensity,  the  contiiic- 
tion  seeming  tci  be,  contrary  to  what  occurs  in  certain  forms  of  hys- 
terical ccmtracture,  in  an  unstable  condition,  diminishing  and  in- 
ing  alternately.     It  sometimes  diminishes  so  much  as  almost  to 
^disapfiear,  and  then  returns  in  still  greater  force.     These  variations, 
hich  often  occur  spontaneously,  may  take  place  under  tlie  influence 

various  causes.     The  contracture  is  increased  by  emotions  and  by 

igiie.     It  may  cease  upon  the  slightest  touch,  or  under  the  inflneuce 
I  passive  movements  or  massage,  but  returns  again  shortly  ;  in  spite 
of  the  return,  however,  these  manoeuvres  often  give  the  patient  very 
great  and  actual  relief. 
Vol.  X— W 
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*'  On  examining  each  mui*cle  closely  we  see  that  it  i 
minnte  vibratioiLH,  the  suiface  being  moved  by  fine  unjul . 
are  evidently  due  to  the  isolated  and  successive  contractior 
muscular  fibrillffi. 

**  These  fibrillary  contractions  are  independent  of  the  tremor  m& 
which  thej  are  in  no  way  synchronous*  But  they  appear  to  be  the 
cause  of  the  characteristic  rigidity  which  they  maintain  by  the  coo* 
bined  effort  of  a  certain  numl^er  among  themselves ;  this  effort  is  mo- 
mentary, but  it  is  incessantly  renewed  by  the  contraction  of  mw 
fibrillio.  The  theory  of  the  production  of  certain  cx)utniclctreis»  tlifll 
the  muscular  fibres  contract  one  aft43r  tho  other,  supplementiiig  and 
following  each  other  incessantly,  w*ould  be  i>erfet^tly  appHcabla  here," 

Finally  in  the  patient  who  served  as  the  text  for  Richer's  de0ert|>- 
tion,  the  murpholugic-al  picture  was  completed  by  an  exugjgerailioii 
of  the  subcutaneous  venous  system,  due  to  the  compr(^$tioii  of  iht 
deei>er  veins  by  the  muRcles.  We  see  the  same  thing  iu  aihleles  ta 
whom  there  is  often  a  dilatation  of  the  sui>erficiAl  veins  as  a  r«mH  nf 
the  repeated  and  forcible  muscular  contractions. 

As  a  inile  the  muscular  rigidity  does  not  l>ecc»mo  vtiy  pn •      :.       , 
until  an  advanced  stage  of  the  disease.     The  articulations  ihk^u  ^  n  .     i  i 
fixed  in  their  vicious  positions  as  if  soldered  there.     The  rigilt 
may,  in  cei-tain  instances,  precede  the  tremor  or  even  rephioe  it,  iliis 
is  one  of  the  anomalous  forms  of  the  disease. 

All  writers  are  agi-eed  that  there  is  a  retardation  of  the  volontart 
movements  in  paralysis  iigitans,  but  it  is  not  true  that  this  n^tanU- 
tion  is  unaccomi»anied  by  any  lessening  in  force  of  the  m<>vem«^tibs 
as  Charcot  claimed.  I  have  obsen^ed  in  several  cases  a  gradoal 
diminution  f>f  mntor  energy  coinciding  with  a  griulual  |>rr»loijg2itin<i 
of  the  reaction  time,  and  I  have  found  n<j  facts  proving  the  pooisibLhtv 
of  a  retardation  independent  of  a  diminished  force  of  the  movemrtiii- 

Thei-e  ai-e  certain  i>eculiarities  in  the  walk  of  sufferers  from  paml v* 
sis  agitana  which  are  interesting  to  study;  tliere  is  a  tandeoc j  to 
propulsion  or  to  retropidsion.  After  having  slowly  and  paiufiilljr 
risen  from  his  chair,  the  patient  hesitates  to  move;  then  after  a  fa« 
8tei>s  his  gait  liecomes  more  rai>id  and  the  length  of  thesler|jif  appeus 
to  incre^vse  at  the  same  time  that  they  become  more  rapid;  the  patiAot 
seems  to  lie  running  after  his  centre  of  gravity  (Trr^usseaii) «  Once 
having  started,  the  patient  is  unable  to  stoj)  of  his  own  volitiuD  anJ 
he  would  fall  unless  liis  progress  were  arrested  by  some  obstacle.  At 
other  times  the  tendency  is  to  backward  motion.  If  the  patient  trien 
to  make  a  ste[>  backwanls  he  is  forced  in  spite  of  himself  into  a  moit»  «r 
less  mpid  retrograde  movement,  and  he  fall^  unlc^ss  some  otie  comM  to 
his  assistance.     This  phenomenon  may  be  provoked  by  alight  tractioA 


baebwards.  Propulsion  and  retropiikion  may  exist  in  the  same  pa- 
tient or  either  one  may  occur  alone.  Some  patients  take  an  oblique 
direction  in  propulsion  or  retropulsion.  Some  aJso  have  this  ten- 
dency to  hiteropulsion  in  their  normal  walk.  Whatever  may  be  the 
direction  of  his  impulsive  walk  the  patient  always  progresses  rapidly. 
In  certain  cases  an  analogous  phenomenon  has  been  observed  of  ocu- 
lar lateroptdsion,  which  interferes  considerably  with  reading  (De- 
bove,  Neumann). 

In  a  certain  number  of  patients  the  maintenance  of  one  jxjsition  is 
insupiiortable,  and  they  have  an  incessant  desire  to  change  their  at- 
titude or  to  move  to  another  place.  They  turn  incessantly  in  l>ed  or 
if  they  are  sitting  they  rise  every  moment  t<7  seat  themselves  again  in 
a  different,  if  not  more  easy  attitude. 

The  uncomfortable  feelings  of  the  patient  are  still  further  increased 
by  an  habitual  sensation  of  excessive  heat;  even  in  midwinter  the  pa- 
tients complain  of  being  too  warm,  and  day  or  night  can  liear  only 
thin  clothing;  they  are  often  covered  witli  a  profuse  i>erspiration. 
Sometimes  under  the  influence  of  a  trivial  cause  they  have  paroxysms 
of  sweating,  or  of  a  generalized  burning  sensation  of  the  skin.  Char- 
cot, who  has  well  descrilx^d  this  phenomenon,  says  that  there  is  no 
elevation  of  temperature  of  the  interior  of  the  body*  A  case  has 
been  reported,  however,  in  which  there  was  an  elevation  of  the  peri- 
pheral temperature  of  several  degrees.  This  increase  of  temperar* 
ture  may  occur  in  paroxysms;  hot  flusi  ilso  frequent  in  these 

jmtients. 

Apart  from  the  muscular  or  rheumatoid  jmins,  which  we  have  seen 
are  occasionally  present  at  the  beginning  of  the  trouble,  there  are 
hardly  any  disturbances  of  general  sensibility.  There  are  also  no 
disturbances  of  the  special  senses.  Galezowski  has,  however,  re- 
ported a  case  of  temporary  amblyopia;  but  the  ocular  troubles  which 
we  meet  with  are  specially  of  a  motor  order,  such  as  fixity  of  the  re- 
gard or  falling  of  the  eyelid  with  paroxysmal  tremor. 

The  exaggeration  of  the  patellar  reflexes  and  the  epileptoid  trem- 
bUng  which  are  sometimes  seen  in  aged  sufferers  from  Parkinson's 
diaeaae  may  b©  attributed  to  spinal  lesions  associate*!  with  arterio- 
sclerosis and  do  not  appear  to  l>elong  properly  to  paralysis  agitans. 
The  bladder  and  the  rectum  are  not  affected,  but  the  genital  func- 
tions are,  as  a  rule>  early  abolished,  even  in  young  subjects.  There 
are  no  trophic  disturbances  except  in  the  final  stages  or  under  the 
influenc4i  of  immobility ;  the  muscles  then  become  the  seat  of  atrtjphy . 
The  general  nntritif>n  is  affected  by  the  continual  loss  of  salivH,  by 
the  abundant  sweating,  and  by  the  insufficient  alimentation. 

Bence  Jones  held  that  there  was  an  increase  in  the  proportum  of 
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sitlpbat^s  in  the  urine  in  c*t»e«  of  paralysiH  ai^itans,  but  Rc^gzmrd  tiaa^ 
ubt^iined  the  oppuHito  result.  Clieron  found  an  increiise  in  the  pi 
I^haka  and  i^ogarded  pli<>Hi>baturia  as  an  essential  feature  of  the  di»»' 
ease.  Tins  phenomenon,  which  has  been  found  by  many  obeennenip 
has  been  denietl  by  othera  of  no  leas  authority,  Aa  is  tha  case  with 
other  neuroses,  the  chemical  formida  of  paralysis  agitfktia  haa  yet 
be  discovered. 

In  the  course  of  paralysis  agitans  we  often  obBeire  epiaodic  plu^ 
nomena  which  du  not  nemxi  to  telong  properly  to  the  disease;  aacli 
are  satyriasis,  glycosuria  (Topiuard),  vertiginous,  tti>oidecliforni^  ut 
epileptiform  attacb*,  which  have  been  attributed  to  a  functaooal 
ischiemia  caused  by  temporary  spasm  of  the  cerebwd  vessels. 

Ought  the  ijsychical  troubles  which  are  sometimes  manifeaied  i 
the  course  of  Parkinson's  tliseaae  to  be  regarded  as  troublm  t»e.loag] 
to  the  aflfectiou  or  as  accidental  phenomena?  The  pol^morphoi 
manifestations,  which  are  chiefly  of  a  depressing  nature  and  soiuetimi^ 
aoeompanied  by  an  impulsion  to  Buicide,  are  in  no  way  special  to 
paralysis  agitans  antl  indeed  are  not  even  common  in  this  disease. 
Even  though  they  seem  occasionally  to  follow  the  course  of  the  tremor» 
we  cannot  assert  that  they  are  associated  with  it  (Ball) ;  it  ia  at  lt!«sit 
as  legitimate  to  hold  that  they  develop  in  consequence  of  the  nettro- 
pathic  predisposition  of  the  patient  alongside  of  the  motor  tn>ob] 
oscillating,  like  them,  with  the  oscillations  in  the  general  c<mditioiL 

Prognosis. 

The  <H)iirHe  <^f  ]>aralysis  agitans  is  slow  and  progressive,  and  i( 
seldom  retrogradcts ;  the  most  that  we  can  ho[>e  (or  is  an  arrest  in  iti 
progress.     It  is  always  of  long  duration,  unless  the  fatal  terminatioD 
comes  prematurely  through  an  apoplectiform  or  e[ule[>tiforif' 
or,  more  commonly,  a  i>nenmonia  to  which  these  [latients  are  p  , 

ex[X)sed  in  conse<|uence  of  tlieir  habit  of  onc-overing  tbemaelveB  a1 
all  seasons  in  order  to  obtain  relief  from  their  sensations  of  baat. 
Apart  from  these  accidents,  the  nutrition  is  altered  under  tli©  inflo- 
ence  of  immobility,  diarrhoBa  appears^  bedsores  form,  and  the  patient 
dies  in  exhaustion. 

Diagnosis. 

The  diagnosis  of  paralysis  agitans  is  Imsed  upon  the  charaiHe? 
the  tremor,  on  the  rigidity,  tlje  existence  of  a  constant  si^tpmtion 
excessive  heat,  the  desire  to  change  the  position*  and  the  diamcti^r 
of  the  attitude  and  of  the  gait. 

Multiple  sclerosis,  which  is  the   disease  most  liable  to  be 
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fouudetl  with  paralysis  agitans,  is  differentiated  from  it  by  the  charac- 
ter of  the  tremor,  which,  instead  of  being  manifested  in  repose,  is 
produced  only  diiriag  voluntary  movements,  and  is  increased  in  pro- 
portion as  the  hand  upproaches  the  object  to  which  it  is  extended ;  by 
I  Uie  extensive  movements  of  tbe  head,  wliich  are  exceptional  in  paraly- 
sis agitans,  and  in  any  case  never  very  marked;  by  the  nystagmus, 
[diplopia,  vertigo,  etc. 

Senile  tremor  and  essential  hereditary  tremor,  which  resemble  in 
I  many  repects  that  of  paralysis  agitans,  are  situated  especially  in  the 
[face,  head^  and  upper  extremities;  they  are  remarkable  by  tlieir  iso- 
llated  character,  and  also  by  the  fact  of  their  familial  chai*acter,  which 
[is  very  exceptional  in  i*aralysis  agitans. 

Toxic  tremors  me  differentiated  not  only  hy  an  absence  of  the 
[characteristics  of  the  Parkinsonian  complex  but  also  by  the  preaenoe 
|of  other  signs  of  iut^ixiratiou,  alcoholic,  mercurial,  etc. 

The  homijilegic  tremors  consecutive  to  cerebral  lesions  have  a 
lai>ecial  mtnle  of  onset  ^ind  are  accompanietl  by  exaggeration  of  the 
tendon  reflexes  on  the  affected  side  (Charcot),  Furthermore,  the 
moTemeuts  in  hemichorea,  in  hemiathetosis,  and  in  cerebral  herai- 
ti*emors  differ  in  their  nature  from  those  of  hemiparalysis  agitans 
except  in  rare  cases  (Grasset)* 

The  tremor  of  general  pamlysis  of  the  insane  ctdncides,  indeed, 
with  a  more  or  less  fixed  expression  and  attitude,  a  condition  of 
rigidity,  at  least  momentary,  and  with  an  habitual  sensation  of  heat» 
but  the  disturbances  of  si>eech,  the  psychical  troubles,  tlie  pupillary 
jJienomena,  etc.,  enable  us  to  differentiate  the  two  affections  very 
clearly. 

Hysteria  may  simulate  paralysis  agitans,  but  this  simulation  is 
seen  chiefly  in  young  women  who  have,  moreover,  the  stigroata  of 
hysteria. 

I  Treatment. 

'  The  disease  occurs  in  conditions  of  general  depression  of  the  or- 
ganism, and  it  reposes  upoD  a  foundation  of  depression.     The  most 

I  useful  therapeutic  measures  are  precisely  tln»se  which  tend  to  im- 
prove nutiition,  namely,  hydrotherapy,  static  electricity,  tonics,  and 

[massage. 

As  regards  the  remedies  proposed  with  a  view  to  calm  the  most 

[distressing  symptoms,  their  numlier  and  variety  are  a  [>roof  of  their 

rtiselessness.  We  shall  not  waste  tlie  reader's  time  in  giving  the  doses 
of  snbcarbonate  of  iron,  of  hyoscyamine,  of  iodide  of  initassium, 
strychnine,  belladonna,  ergot,  opium,  nitrate  of  silver,  arseniate  of 

I  potassium,  bromide  of  camphor,  sulphate  of  duboisine,"  solanine, 
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borax,  etc.,  all  of  wliicli  Lave  been  recommeuiled  b.v  one  or  anotb^ 
writer  and  the  value  nf  which  is  solely  i\s  placelxjs*  Francotte,  hour* 
ever,  has  recently  stated  ag^au  that  the  sulphate  of  dulniisiue,  in  the 
dose  of  2  to  3  m^m*  a  day,  may  affect  th©  tremor,  at  least  tempo 
rarily." 

Charcot  noticed  that  iu  certain  cases  an  accidental  tDeelmaical 
jolting,  such  as  that  susbiined  in  a  railway  journey,  quieted  tlie  tremor 
and  caused  a  certain  feeling  of  comfort*  An  artificial  general  trepi- 
dation [>rodnced  by  special  apparatus,  such  as  the  vibratory  chair,  or 
the  apparatus  f>f  Bonnaiu  or  of  Vigouroux,  may  give  a  measure  of  vi- 
lief  in  tlie  same  way. 

The  reduction  of  the  tremor  eauseil  by  voluntary  movetnesito 
led  to  the  use  of  rejieated  monotonous  movements  as  a  palliativa 
measure.  Thus  Hirt  reports  a  Ciise  iu  which  the  patient  was  able  to 
obtJtin  a  little  rest  for  his  IuuhIh  autl  arms  by  c«»ntinually  turciiiig 
small  ol>ject**  lietween  the  thumb  and  index  linger. 

Recently  Gauthier/'"  regarding  paralysis  agitans  as  a  mnficnlar 
phospliatic  dystrophy,  has  recommended  the  use  of  a  diet  rich  ill 
phosphate  of  potassium  and  iu  fats. 

THOMSEN'S  DISEASE. 

The  history  of  this  affection  dates  back  scarcely  twenty 
Thorasen,  who  was  himself  affected  with  the  malady,  was  the  firnt 
de^soribe  it,  although  it  hail  not  been  entirely  unknown  before  U 
time*  It  had  l>eeu  noticed  by  Ch,  Bell,  Leyden,  and  Benedlkt*  Afl 
Thomsen  many  other  writers  described  it  under  differ^it 
such  as  spasmodic  s[>iual  paralysis  with  intermittent  tonic  contmo" 
tious  of  the  voluntary  muscles  (SeeligmuUer),  muscular  rigitUt>'  and 
muscular  hy i>ertropliy  constituting  an  autonomous  symptom  complex 
(Bernhardt),  myotonia  congenita  (Striimi>ell|,  congenital  musctUjur 
hyi>ertrophy  (Jjicusiel),  muscular  spasm  at  the  beginning  of  voltiotar^r 
movements  (Ballet  and  Marie) .  Th©  latter  term  expresses  on«  ol  tbe 
principal  charjicteristics  of  the  affection.  Sometimes*  the  re6ex  inov«> 
ments  of  the  voluntary  musi^les  are  accompanied  also  by  rigidttj, 
which  on  the  other  hand  never  occurs  under  the  influence  of  paaniTp 
movements*  The  smooth  muscles  are  never  impUeated.  Wben  s 
muscle  l)egin8  to  act  we  see  it  stiffen,  increase  in  size,  and  grow  bard. 
This  contraction  lasts  for  from  cme  to  three  or  four  seconils  and  i* 
sometimes  accora|>anied  by  a  special  sensation.  The  rigidity  tnani- 
feste  itself  only  at  the  lieginniug  of  a  contraction,  and  c«4is«e  to  be 
noticeable  when  the  muscles  have  become  warmed  up  to  tbeir  worL 
This  tendency  to  rigidity  is  increased  by  fatigue,  prolungtxl  immubil 
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ltj%  lowering  of  the  oxterual  temperature,  and  by  the  emotions,  espe- 
rially  painful  ©motions— in  some  patients  it  is  diminished  during 
the  period  of  digestion.  The  intensity  of  the  rigidity  in  variable; 
sometimes  it  is  extreme.  A  patient  under  the  care  of  Benedikt  was 
obliged  to  get  assistance  to  overcome  it  and  l>end  the  limbs.  The 
lower  extremities  are  oftt^n  most  markedly  but  not  alotie  affected,  and 
this  may  give  rise  to  a  large  number  of  strange  attitudes.  The  patient 
under  the  care  of  B^dlet  and  Marie,  whenever  he  attempted  to  mount 
a  horse,  felt  his  loft  leg  stiff*  ii  in  flexion  while  the  foot  was  in  the 
stirrup,  and  then  when  this  hud  yielded  permitting  him  to  raise  him- 
self»  the  right  leg  l_)eeame  fixed  in  extension  above  the  horse's  crupper* 
One  of  Ley  den's  patients,  when  he  closed  his  tist,  was  unable  to  open 
it.     The  tongue  may  also  stiffen  and  render  s]>eech  slow  and  peculiar; 

H  the  muscles  of  the  eyes  may  he  affected,  fixing  the  gaze  spasmodically. 

^The  tension  of  the  muscles  quite  frequently  causes  a  cracking  of  the 
joints,*'  not  unlike  tliat  occurring  in  hysterical  persona. 

This  tendency  to  rigidity  maDifests  itself  sometimes  by  a  iieima- 
nent  tension  and  almost  constantly  by  an  increase  in  volume  of  the 
muscles.  A  patient  of  Seeligmiiller  had  large  muscles  which,  even 
in  a  state  of  repose,  were  hard  as  wood  and  subject  to  tonic  contrac- 
tions under  the  influence  of  mechanical  or  electrical  irritation  or  of 
simple  blowing  on  the  skin.  The  strength  of  the  voluntary'  move- 
ments does  not  correspond  to  the  athletic  develojimeut  of  the  muscles, 
but  there  is,  on  the  contrary,  oft-en  a  notiible  loss  of  power.     Vigou- 

Iiroux  has  noted  the  cL>incidence  of  Thomsen's  diseiise  and  pseudo- 
hypertrophic paralysis  in  the  same  subjectt.     However,  not  onl3'  la 
the  increase  of  v<»lume  and  of  consistency  of  the  muscles  not  constant 
in  Thomsen's  disease,  but  in  some  crises  on  the  contrary  disseminated 
atn>f>hy  has  lieen  observed.     Finally,  we  sometimes  see  fibrillary 
movements,  either  8[K>utaneous  or  excited  by  mechanical  stimuli. 
H       Erb  has  descril>pd  under  the  term  "  myotonic  reaction"  peculiar 
"^modifications  of  neuromuscular  excitability:    the  response  of  the 
nerves  to  mechanical,  faradic,  or  galvanic  excitation  is  normal  or 
liminished,  while»  on  the  contrary,  there  is  hyperexeitability  of  the 
3uscles  to  stimuli  of  all  kinds.     With  the  galvanic  current  we  not© 
\y  closing  contractions,  as  strong  at  the  positive  as  at  the  negative 
:>le,  torpid,  tonic,  and  rather  persistent;  these  occur  except  when  a 
iirent  of  the  very  slightest  intensity  is  employed.     In  many  of  the 
iiuscles  strong  faradic  currents  excite  uudulatory  and  regular  con- 
ions.     Stable  galvanic  currents  cause  undulations  which  follow 
other  in  regular  rhythm.     The  myotonic  reaction  is  obtained 
ith  ai)ecial  fjicility  in  the  muscles  of  the  extremities.     The  effects  of 
cal  stimulation  are  often  diffused  to  neighboring  muscles. 
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The  eoBclition  of  the  tentlou  reflexes  it*  variable  and  iu  do 
characteristic.     There  are  no  constant  changeB  in  sensibilitj.     W#- 
may  observe  the  coincidence  of  other  nervous  trotibles  of  epileptiform 
or  hysteriform  character.     The  menbil  state  varies  greaUy  in  different 
patients.     Many  are  very  naiTow-minded,  and  the  different  foriiift  nf 
]norl>id  emotivity  and  mental  ties  are  common  among  them. 

Myotonia  is,  indeed,  related  hereditarily  much  more  cloBeiy  to 
mental  affections  than  to  the  neuropathic.  It  is  the  ueoropsyeiio* 
pathic  heredity  which  seems  to  dominate  the  etiology  of  the  diaeaae; 
Thom»en's  family  was  i>»*i'tit^nhirly  remiirkable  in  this  r6£i|iecl.  Bol 
apart  from  fdl  neuroiiathic  heredity  we  often  see  the  diseaae  affect  stf- 
eral  patients  of  the  same  generation;  it  is  particularly  a  familiiil  dk- 
ease.  Isidore  Geoffroy  St,  Hilaire  lias  remarked  that  **  independeixlij 
of  hU  hereditary  transmisHion,  certain  individuals  who  are  i^efrfeefif 
normal  (apparently  at  lea^t)  have  a  sort  of  predisjxjsitiou  to  give 
birth  to  abnormal  beings,  just  as  others,  affected  with  one  or  aciotber 
malady,  give  birth  to  well-formed  beings,  but  twins,"  The  teratologi* 
cal  malformatitms  ai'e  manifested  fre<iuently  in  several  chihlxt^n  in  the 
same  family,  although  we  cannot  find  any  similar  defect  among  th« 
ancestors.  There  are  monstripane  (Chabry),  who  product  familial  ^ 
monstrosities,  to  which  familial  diseases  should  be  eocnpared*^ 
Thomsen*8  elisease  falls  all  the  more  naturally  into  the  (  '   -'ical' 

class  8inee,  except  in  rare  instances,  it  is  a  disease  of  i  .  ,  ^uid 
often,  indeed,  appears  to  be  congenital.  Besides,  although  the 
[>eri[)herjd  nervous  system  is  unaffected  (DejVrine  and  S^ittas),  them 
is  an  alteration  in  the  muscles,  first  described  by  Erb,  which  appean 
to  be  constant  and  which  may  be  com|)ared  to  arrest  of  development; 
it  consists  in  an  hypertrophy  of  the  }>roto]>la8m  and  of  the  nuclei  of 
the  Hf in-differentiated  sulietance  of  the  muscle  and  of  an  atrophy  of  tb* 
muscular  tissue  prox>er.  The  muscular  fibres  have  an  embryonal  i 
pect  and  functionate  like  embryonal  fibres,  the  contraction  of  wliifili  ii 
slciw  and  jiersistent. 

The  teratological  nature  of  the  affection  could  not  be  coms^id 
without  reserve  vlid  not  the  integrity  of  the  nervous  system  OQnfinn 
it*  I  have  shown,  indeeil,  that  under  the  influence  of  preoodoos  1^ 
sions  of  the  nervous  system  one  may  see  malformations  produced 
which  are  entirely  analogous  to  the  developmental  malfonsmtioiis  oe» 
cm-ring  without  recognized  aiuse."  The  insufficiency  of  poat-i 
records  explains  the  diversity  of  opinion  among  writers,  some  of  whom  I 
regard  the  affection  as  one  of  neuropathic  nature,  while  otliam  oofr- j 
aider  it  of  myi>pathtc  origin* 
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DUGNOSIB, 

disease^  characterized  hy  a  peculiar  rigiditv  appearing 

at  the  begitming  of  voliuitarv  movements,  by  the  iii\  otoiiic  reactinu, 

and  bj  hypertrophy  of  the  muscles  coinciding  with  an  actual  losa 

^of  power,  may  be  differentiated  on  sight  from  pseudohypertrophic 

^karalysis,  from  spasmotlic  tabes,  from  intermittent  claudication  of 

Hniicular  origin,  from  localized  spasms,  or  from  iirofe.Hsionid  neuroses. 

It  may  also  be  differentiated  fi"om  the  paramyotonia  of  Eulenburg, 

characterized  by  attacts  of  rigidity  followed  by  more  or  less  complete 

and  more  or  less  lasting  paralysis  affecting  the  muEcles  primarily 

contractured ;  by  spasm,  which  is  also  hereditary  and  congenital,  is 

symmetrically  increased  hy  cold  but  moderated  by  heat;  and  in  which 

the  myotonic  reiiction  is  absent. 

Thomsen's  disease,  as  a  iiile,  progresses  by  starts,  presenting 
alternations  of  improvement  and  aggravation,  but  always  advancing 
without  any  prospect  of  cure  so  far  as  has  yet  lieen  shown.  This  in- 
curable affection  may,  however,  be  compatible  with  a  long  life,  for  it 
,  does  not  affect  the  general  condition. 


Treatme^ti. 


f  Among  the  therapeutic  measures  which  have  been  recommended 
massage  and  electricity,  which  can,  however  scarcely  have  other 
n  a  moral  effect.     Nevertheless,  when  muscular  atrophy  is  marked^ 
idi^^tion  would  appear  to  be  of  some  service. 


PARAMYOCLONUS   MULTIPLEX, 


^ipae 
^nierv 


Paramyoclonus  multiplex,  which  was  first  described  by  Friedreich 
in  1881,  has  since  been  described  by  various  other  writers  under  the 
names  of  multiple  myoclonus,  myoclonia,  etc.  It  is  characterized  by 
Spasmodic  contractions,  genendly  arrhythmical  and  symmetrical,  but 
ajDchronous  in  the  homologous  muscles,  occurring  also  at  the 
e  time  in  muscles  <listant  from  each  other  and  indei)endent  both  in 
lenre  supply  and  in  function.  These  spasms,  which  are  often  pre- 
ceded by  sensations  of  stretching  in  the  muscles,  are  manifested  under 
the  form  of  clonic,  tonic,  tetanic,  or  fibrillary  convulsions.  The  clonic 
spasms,  which  are  the  most  common,  occur  thirty,  forty,  or  fifty  times 
a  minute  and  terminate  usually  in  a  painful  tetanic  contraction;  they 
sometimes  ot»cur  in  series  separ*ited  by  regular  intervals;  at  other 
tim€?s  they  occur  singly.  They  involve  the  entire  mass  of  muscle. 
hey  occur  sometimes  in  a  single  muscle,  sometimes  ia  several  simul- 
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taoeousl y  or  alternately,  but  the  muscles  affected  do  not  belong  exeln 
sively  to  the  same  nerve  supply ;  they  may  even  iiffeet  all  the  striat 
muscles.  Most  comuicjuly  they  do  not  cause  any  movement  of  the' 
limb  in  which  they  occur,  although  sometimes  there  is  some  displace- 
ment correlative  to  the  contraction.  The  spasms  are  instant 
and  incoordinate,  resembling  contractions  produced  by  elect i 
All  the  striated  muscles  may  be  affected  as  well  as  those  of  the  extremi- 
ties; the  muselt^s  n(  the  face,  the  ttingue,  or  the  alxlomen,  the  dia- 
phragm,  and  the  ereniaster  may  participate  in  the  spasm.  Although^ 
as  a  rule,  the  contractions  are  symmetrical  they  may  exc^ptionallj 
affect  only  one  side  of  the  body ;  this  was  the  condition  in  a  case  do-1 
scribed  by  Chauffard  which  Hui^ei-vened  upon  an  articular  lesion. 

The  spasms  may  occur  spontaneously  during  rejKiee,  but  are  more 
common  following  effort  or  fatigue*  They  cease  during  sleep  and 
may  be  m<»derated  for  a  certain  time  by  an  effort  of  the  w^ill*  They  ^ 
are  made  worse  by  strong  emotion,  |>eripheral  irritation,  }>ercusaioQ  ' 
the  muscles,  or  irritation  of  the  skin.  The  influence  of  iK>sition  is  verjf  ^ 
remarkable.  Lying  in  bed  in  the  horizontal  position  increases  the  ^ 
frequency  and  intensity  of  the  spasms  or  provokes  paroxystos.  In 
tlie  sitting  position  the  spasms  extend  to  the  members  and  to  the  heaii 
but  the  trunk  preser%"es  a  relative  immobility.  When  the  i^atii^ut 
stands  the  lower  extremities  enjoy  a  relative  calm ;  during  walking 
the  spasms  are  suspended  or  at  least  so  attenuated  as  not  to  interfere 
with  progression.  Speaking  generally,  Viiluntary  movements  have  a 
restraining  effect  upon  the  spasms,  but  voluntary  movements  exe- 
cuted during  one  of  the  attacks  are  usually  |>ainfiU. 

The  tendon  reflexes  are  often  exaggerattMl.     The  electrical  reaction 
ar©  normal.     The  sphincters  are  not  affected.     In  exceptional  i 
vasomotor  ti'oubles  are  observed,  such  as  cyanosis  of  the  extraotttiift ' 
and  profuse  sweats  (Seeligmidler) ,  but  as  a  rule  there  are  no  tropliie 
disturbances.     Sensation  in  all  forms  remains  intact.     Be«$id«*s  the 
muscular  pains  there  are  sometimes  pains  iu  the  back  and  wandering 
pain  in  the  limbs.     The  intellect  is  usually  unaffected. 

The  progress  of  the  disease  is  insidious.     The  spasnifi  are 
narily  preceded  by  dull  |»ains  in  the  limVis  and  a  sens     " 
weakness.     In  consequence  of  some  emotion,  of  a  ti  i  -to,  «ir 

fatigue  the  patient  is  seized  with  muscular  contnu^tions,  which  afTerf 
exclusively  the  voluntary  muscles.  These  begin  in  the  rauseU«a  of  Uii^ 
lower  extremities,  the  function  of  which  they  do  not  usually  affed; 
little  by  little  they  extend,  at  the  same  time  their  intansilx  ioereiitM. 
and  then  interference  witli  function  is  manifested.  There  are  oftBD 
perioils  of  recrudescence  under  the  form  of  crises  during  wliioll  tiii 
con^nikions  have  sometimes  the  energy  of  choreic  spasms. 
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times  the  sensation  of  general  weakne^n  oeeupieH  for  a  long  time  a 
predominant  place  in  the  symptomatology. 

The  duration  of  the  afl'eetion  may  be  very  long.  It  may  remain 
stationary  during  many  years.  It  ia  susceptible  of  amelioration, 
even  of  cure,  but  relapaes  are  common  when  the  patient  exposes  him- 
self to  the  original  causes. 

The  etiology  of  iiaramyoclonus  multiplex  is  still  obscure.  In  rare 
cas^s  an  herc^ditary  influence  has  been  noted  (Gucci).  It  txviirrt  ordi- 
narily in  conditions  of  general  debility,  following  a  mental  or  physi- 
cal shock,  overwork,  or  an  infection  like  that  of  diphtheria,  Lemoine 
and  Lemaire  regard  it  as  allied  to  neurasthenia. 

In  certain  cases  a  euro  has  been  attributed  to  tlie  applicatiou  of 
the  galvanic  current  along  the  spinal  column,  but  we  must  not  forget 
that  there  are  cases  of  spontaneous  recovery.  We  ought  to  attend 
^4th  great  csare  to  the  general  condition. 
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History, 

Theiie  is  no  doubt  that  some  of  the  sjmptoms  which  we  at  the 
present  time  recognize  as  **  neurasthenic''  have  existeij  since  ci\iliza- 
tion  began,  and  in  particular  since  the  time  when  j>eople  liNed  in 
cities  where  the  stress  of  com|>etition  and  the  oi)portiinities  for  lux- 
urious liring  are  great.  There  is,  however,  very  little  positive  evi- 
dence of  anything  like  nenraHthenia  in  ancient  or  classical  history. 
It  has  lieen  suggested  that  the  Greeks  siiffeitxl  from  neurasthenia 
because  Alciluailes  Lad  pulpiUitinn  of  tlie  lieart  in  the  piY*sence  of 
Socrates,  and  that  tLert^  was  neurasthenia  in  lii»nie  l>ecaiLse  Augustus 
had  a  comjjhiint  which  was  cured  by  hydrotherapy.  But  this  is 
hardly  evidence.  It  is  a  fair  inference,  however,  that  the  Romans, 
who  showed  in  their  imperial  families  such  marked  signs  of  mental 
degeneration,  must  at  the  same  time  have  suffered  from  those  milder 
conditions  which  are  represented  by  neurasthenia.  They  did  not, 
however,  have  to  contend  against  the  sinister  effects  of  syphilisi 
tobacco,  tea,  coffee,  railroads,  electricity,  and  daily  newsp>ai>ers. 

In  1540  the  celebrated  clinician  Fernel  WTote  a  work,  *'De  AlKlitis 
Berum  Causis,'*  in  which  he  ascribed  vai'ions  hysterical  and  nen^ous 
symptoms  to  "vapors/*  These  were  produced,  as  lie  thought,  by  » 
decomposition  of  the  spenua  or  menstrual  blood,  which  then  x>assed 
up  thruugli  the  system,  disordering  the  nerves.  In  this  way  arose 
the  clinical  term  "vapors'*  as  expressive  of  hysterical  and  hypochon- 
dj'iacid  state's. 

In  the  seventeenth  century  medical  writers  first  began  to  describe 
at  length  symptoms  that  were  then  called  "^the  vapors,"  "hyi»ochoo- 
driasis,''  "the  spleen,**  and  the  **nerTe  sickness**  (maftx  ihn  ncrfs). 
The  credit  of  fii-st  separating  out  the  class  of  nervous  disorders  fr<im 
hysteria  and  hypochondriasis  is  given  by  some  to  Dr.  Rjbert  Whytt 
fsjMdled  also  Whyte),  who  published  a  Ixxik  on  "  Nenuus  PI 
in  Edinburgh  in  17(V>.     Dr.  Whytt  said  that  the  persons  >  ^' 

from  nervous  disorders  could  l>e  divided  into  three  classes,  the  ner- 
vous, the  hysterical,  and  the  hypochondriacal.     It  is  very  evident, 
luwever^  from  his  descrixition  of  the  *'  nervous'*  class  that  he  did  not 
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come  in  contact  with  anything  like  modem  neurafithetiiii.  Neirrma 
people,  accordini^  to  IiIb  idea,  were  those  who  were  affected  witli 
•*  tremors,  palpitations,  faintings,  and  convulsive  fits,"  and  tbiaialiM 
limit  of  liis  8V  mptomatology. 

Dr»  Gteorge  Cheyne  wrote  a  book  entitled  **  The  English  Ditteaae,*' 
publinhed  in  178ij,  in  which  he  gives  a  very  good  de8cri[)tion  of  what 
at  that  time  was  cidled  "  hypochondiiasisi/*  but  which  ccjrri'Mpaiids 
fairly  well  to  what  we  would  now  call  "  lithiemic  nearaathenia.**  Hiji 
patients  were  evidently,  however,  all  sufferen*  from  idleness  and  hn- 
arions  living.  Xu  the  early  part  of  the  nineteenth  century  ther*^  w**re 
many  further  contributions  to  thin  same  subject.  Tlie  one  which  p«»r- 
hai»s  miule  the  most  mark  in  clinical  medicine  was  that  upon  *  Kpinal 
Irritation/*  by  the  brothers  W.  Griffin  ancl  D.  Griffin,  pnblishi*d  b 
1834.  Under  this  name  these  authors  described  a  very  large  numljer 
of  symptoms  which  are  now  classed  under  the  head  of  nennuiUieiua. 
They,  however,  made  the  serious  mistake  of  trying  to  fit  aQ  Ihe 
symptoms  to  a  theory  which  x>l&ced  the  morbid  condition  in  relattim 
with  the  sensory  nerve^i  of  the  8[>ine. 

The  first  writer  to  bring  forward  in  a  particularly  distinct  wajr 
the  neurasthenic  symptoms,  and  to  separate  them  fn>m  hypochcKtip 
driasia  and  hysteria,  was  T>i\  E,  Bouchut,  whose  work  ujM>n  th# 
*"  Nervous  State  in  Its  Chrt»nic  and  Acute  Form'*  wiis  pubUshtHl  in 
1857  and  1858.     A  revised  edition  was  again  published"  in  1H79,  under 
the  title  of  **  Acute  and  Chronic  Nervoasneas  and  Nervous  Di 
(*'Du   nervosisme   aigu   et  chroniciue  et  des  maladies  nervei 
Bouchut  included  under  the  designation  nervousneas  or  fiefTomjmn  i 
series  of  morbid  phenomena  which  had  heretofore  not  been  refsaxibd 
as  representing  a  s{>ecial  disease,  but  rather  only  as  morbid  conditioEii, 
and  theiie  morbid  conditions  had  been  previously  considered,  ei 
as  part  of  hysteria  or  of  hypochondriasis,  or  of  some  of  t' 
choses.     Bouchut  urged  that  this  nervmmtie  was  a  disease  ki/ 
like  hysteria,  epilepsy,  or  melancholia.     He  conaideretl  it  a 
tional  troul>le,  and  divided  it  into  acute  and  chronic  tyj>f». 

The  word  neunisthenia  is  to  be  fcmiul  in  Dunglison*fl  "Medicd 
Dictionary,"  published  in  imS,  But  in  18(i7  Dr.  E,  H.  Van  I>cii»ett« 
of  Kalamazoo,  Mich.,  first  used  the  term  for  purposes  of  eliiiicil 
description  (Supplement  to  the  l>iennial  re[X)rt  to  Ihe  Hiebigia 
Asylum  for  the  Insane).  The  title  of  bis  article  wh«i  *  ObmarvBtiooi 
on  a  Form  of  Nervous  Exhaustion  Culminating  in  Inaanity/*  ^m 

Ne3ct  in  the  chronological   succession,  and   undoulttMly  firil  tfl^H 
imp<»rtance  in  connection  with  the  history  of  neurasthenia,  stasidir  the 
work  of  Dr.  George  M,  Beard.     Dr.  Beard  was  Ixim  in  McmtrtlK 
Conn.,  in  1839,  and  died  in  New  York  City  in  18S2*     His  Mriieit 
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contribution  to  tlie  subject  was  publiehed  in  1869  in  the  Boston  J/crff- 
nd  and  Surgical  Journal^  ten  years  before  Bouchut*8  work  appeared 
under  its  later  title.  Dr.  Beard's  most  important  works  were  his 
book  entitled  **  Neuraatbenia :   Its  Symptoms,  Nature,  Conaeiiuences, 

^pid  Treatment,"  published  in  188(),  and  another  work  in  which  his 
views  were  still  more  aiupUtied,  entitled  **  Anierii^-an  Nervnuisness** 
(1881).  He  published  in  all  three  btMjks  and  twelve  or  njtire  short 
articles  upon  this  subject.  Dr.  Beard  deserves  the  credit  of  calling 
the  attention  of  the  profe.ssioii  ti>  the  separateness  and  imiMirtance  of 
the  neurasthenic  state*  Through  his  ueuteness  of  ol)ser\'ation  and 
originality  of  mind  many  symptoms  were  put  on  record  which  had  been 
previously  unrecognized  or  ignored.  Despite  an  enormous  amount 
of  prejudice  and  op^Misitinn,  he  forced  the  medical  profession  to  see 
that  there  was  truth  in  his  views,  and  thouglt  he  died  before  he  ao 
complished  all  that  he  ho|ieil,  he  left  liehind  work  which  maile  for 
him  an  enduring  mouunieut.  At  tlie  time  of  Dr,  Beard's  death  there 
waa  no  other  treatise  in  the  English  language  which  deigned  even  to 
mention  in  any  systematic  way  the  subject  of  neurasthenia;  althougli 
the  Germans  had  triXDskited  his  book,  giving  him  credit  for  origi- 
nality ;  and  German  as  well  as  French  clinicians  of  the  highest  rank^ 
including  Erb  and  Charcut,  hud  adoj»ted  the  term  **  neurasthenia," 
B^nA  acknowledged  the  essential  smindness  <if  his  views* 

■  Dr.  Beard  showed  that  the  large  class  of  symptoms  which  had 
oeen  previously  referred  to  liypo(>hondriacal  fancy,  to  disease  of  the 
stomach,  disease  of  the  uterus,  i)erverted  conditions  of  the  liver,  and 
urinary  excretions,  were  really  and  fundamentally  dej>endent  upon  a 
morbid  weakness  of  the  nerve  centres,  and  the  result  of  his  writings 
and  tlie  i^ropaganda  which  he  started  is  that  now  practically  all 
medical  men  of  experience  agree  that  there  is  a  morbid  condition  of 
which  the  underlying  cause  is  a  nervous  irritation  or  defect, 

K  Definition. 

Neurasthenia  may  be  defined  as  a  chronic  functional  nervous  ilis- 
order,  which  is  characterized  by  an  excessive  nervous  weakness  and 
nen'ous  irritability,  so  that  the  patient  is  exhausted  by  slight  causes, 
and  reacts  morbidly  to  slight  irritations. 

K  KnoixxiY* 

^kfliome  dnubt  has  recently  been  thrown  over  the  question  of  the 

^Hnive  nervouanesa  of  the  civilized  nations  of  the   present  time. 

It  ia  not  a  matter  which  can  be  fairly  settled  by  statistics  or  the 

fieruaal  of  historical  documents,  but»  on  the  whole,  the  e^^dence  is,  to 

mind,  conclusive  that  the  human  race  does  now  suffer  relati%*ely 
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more  from  nervous  irritability  antl  exhanstion,  in  its  TariouA  tjpoi, 
than  it  did  iu  tlie  past.  This  I  infer  partly  from  the  fact  that  tlsa 
predispoBing  and  exciting  eauHes  of  neurastlieDia  are  more  lai^^t4> 
present  now  than  tliey  u«ed  to  be.  The  tendency  of  jieople  to  eitj 
rather  than  rural  life  is  perhaps  one  of  the  strongest  iK>iDtH  io  Carar 
of  this  view,  since  we  know  it  is  in  our  urban  population  that  neural 
thenia  breeds  liest.  A  larger  proportion  of  persons  now  nhio  nne 
their  brains  in  the  stniggle  for  existence  and  live  iif>oa  n  faightfr 
mental  plane,  with  all  the  danger  which  that  iinjOio'H.  The  eigli^ 
eenth  century  writers  attribut-ed  all  the  functional  disorder  tbiii 
known,  tinder  the  terms  "vapors,"  "spleen,"  **hyiKX5haijdria,** 
**  hysteria/*  to  three  things^luxuriouH  living,  Redentnry  life,  ami  Ihu 
unsanitary  conditions  of  great  and  xx>pnlous  cities  {ride  Cheyue,  oj^^ 
dt.)*  They  said  nothing  alxiut  the  effects  of  oven;^ork,  continiiiil 
anxiety,  and  mental  strain,  and  one  cert^unly  does  not  gain  firiMn 
reading  the  English  lueilical  literature  <»f  this  [»eriod  that  thivna  wm 
any  such  excess  of  work  and  worry  among  the  i>eople. 

Witl tout  going  into  any  further  argument  upon  ihin  iM>int,  1  nhidl 
admit,  as  an  ofTaet  to  this,  the  more  widespread  knowledge  of  how  t*j 
live  and  how  to  ward  off  disease,  so  that  it  is  at  legist  prohaUe 
even  if  neurasthenia  is  more  ])revalent  now,  and  has  lieen  S' 
increasing,  this  will  not  necessarily  always  continuo  to  be  the 

At  the  present  time  we  know  that  neurasthenia  is  found  mom  frfr* 
quently  among  the  highly  cultivated  races.  I  hav«^  8tM»ti  it  in  riegTf#«*, 
but  it  is  extremely  rare,  while  hysteria  and  innanity  are  fairly  com* 
mon.  I  believe  that  Americans  deserve  to  an  extent  the  feputatitut 
which  they  have  of  suffering  grcUly  frr>m  neurasthenia.  This  b 
particularly  the  case  in  the  Northern  and  O^utnd  Htates,  mi  tliD  Col* 
orado  plateau,  in  parts  of  Calif omia,  and  in  the  great  citiva  d  ii» 
East.  Neurasthenia  is  said  to  be  «iuit^  prevalent  iu  Russia,  him]  it  is 
generally  observed  that  itaflects  particularly  often  the  Hebrew 
In  this  country  we  see  it  quite  often  in  the  Irish,  but  almotit  fs  oft 
in  the  English,  and  rather  less  frei^uently  in  my  experieoce  in 
Cfernians. 

Neurasthenia  i)revails  rather  more  in  dry  temfierata  climfit«^ 
it  is  by  no  naeauH  infrequent  in  the  trox>icaI  regions,  and  is  t<i  1)©  ft 
in  the  West  IndicH  and  in  the  republics  of  South  and  Central  Am* 
in  its  classical  forms. 

Neurasthenia  is  found  rather  more  often  in  r         ' 
but  the  difference  is  not  great*     Among  828   u  ,*§ 

histories  were  analyzed  by  Hosslin,  there  were  604  men  and  SM 
women,  but  this  does  not  give  the  proper  ratiofi  if  tve  iadtide  dU 
grades  uf  stK'iety. 


how  t*j 
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The  neuraatheiiic  age  ranges  from  t^ighteen  to  fifty-five,  but  the 
I&rger  proportion  of  cases  is  met  with  l>etii'een  the  yeai-s  of  twenty 
and  fifty.  Occasionally  symptomB  resembling  neurasthenia  miiy  be 
Been  in  chiiibren  of  the  age  of  twelve  or  thirteen,  and  occasionally  also 
th&te  develops  a  kind  of  senile  neuniHthpnia,  which  is.  however^ 
often  associated  with  hypochondriasis,  and  8i>me  definite  degenera- 
tive changes  in  the  ner\^ous  or  vascular  system* 

In  men  neurastheuia  occurs  more  often  in  the  single ;  in  women 
the  relation  is  somewhat  reversed,  so  that,  taking  both  classes,  the 
married  and  the  unmarried  are  alKmt  ©ciual. 

Neurasthenia  does  not  much  affect  the  people  of  the  country  and 
small  towns,  though  it  does  exist  there.  In  great  cities  the  numljer 
of  neurasthenic  women,  among  the  wives  of  laborers  and  artisans, 
is  rather  large,  and  this  is  the  natural  result  of  the  strain  of  lining 
with  husbands  who  are  dinsipated,  and  of  rearing  large  f ami  lies  of 

I  children  in  the  close  quartern  of  a  tenement  house.  The  tlisease  is 
kelatively  more  fre<iueut  in  the  educated  classes. 
I  Hereilitary  infiuence  plays  a  considerable  paii  in  tbe  development 
of  neurasthenia.  We  can  usually  find  that  there  is  a  history  of 
migraine  or  some  nervous  irritability  u]X3n  one  side  or  the  other. 
Quite  often  there  is  also  a  history  of  rheumatism  or  gout  or  of  tuber* 
culosis.  A  distinct  history  of  the  major  neuroses  or  of  severe  mental 
diseases  is  rare,  but  still  it  is  my  belief  that  a  very  large  proportion 
of  neurasthenics  come  into  the  world  with  an  over-sensitive  and  weak- 
ened nervous  system.  They  may  te  strong  enough  to  undergo  the 
ordiBarj  strain  of  life,  but  break  down  under  some  8i>ecially  exciting 
causes.  Hosslin  found  among  his  eight  hundred  and  twenty-eight 
neurasthenics  positive  evidence  of  a  bail  nervous  heredity  in  thirty- 
five  per  cent. 

The  exciting  causes  of  neurasthenia  are  very  various,  but  they  can 
most  of  them  be  classed  under  the  head  of  excessive  mental  strain  or 
shock,  sexual  abuse,  and  the  infiuences  of  exhausting  fevers,  of  chronic 
infections  like  syiiliilis,  and  of  poisoning  with  alcohol  and  tc^bacco  or 
tea  and  coffee.  In  the  larger  pro[>ortion  of  crises  of  men,  the  trouble 
if  it  develops  duiing  adolescence  is  brought  on  by  overwork  at  school 
and  in  college,  combined  with  neglect  of  sleep  and  crtfelessness  in 
diet.  Frecjuently  the  abuses  of  the  sexual  function,  of  tobacco,  or 
of  athletics  are  the  exciting  causes. 

The  practice  of  masturbation  is  one  of  the  things  for  which  neu- 
raAthenica  very  often  keenly  reproach  themselves  and  over  which 
much  hypochondriacal  brooding  develops.  Excesses  of  this  kindj 
bowever,  are  usually  a  sign  of  a  degenerate  or  unbalanced  nerrons 
am  rather  than  a  cause.    The  actual  harm  done  is  greatly  eiag* 
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gerated,  however  strongly  this  practice  is  to  be  reprobatecL 
sive  and  unnatural  indulgences,  such  as  sodomy,  etc.,  tend  to  weaken 
the  nen^ous  system  and  are  causal  factors  of  neuiasthi^uia.  Bad 
methotls  of  education  and  in  particular  excessive  study  are  thought 
to  predispose  to  nen'ous  exhaustion.  This  is  usually  soeu  in  amhi- 
tious  college  students,  or  in  young  men  who  are  forcing  thi-ir  way 
under  great  disadvantages  through  professioujil  schools  and  into 
professional  practice.  Young  women,  who  are  exoeaeirely  devoted 
to  study  and  yet  cannot  refrain  from  s<Kual  indnlgenci^s,  Rturietiftif^ 
break  down  with  nervous  exhaustion.  The  studies  and  training  of 
the  primary  aud  secondary  schools  may  prepare  the  way  for  ihmB 
catastrophes,  hot  tb«^y  rarely  come  liefoi-e  the  eighteenth  year. 

Typical  attiu'ks  of  neurasthenia  are  undoubtedly  brought  on  Dy 
the  fright  and  shock  incident  to  severe  injuries  or  exposure  to 
danger,  as  in  railroad  collisions  and  other  frightful  forms  of  ; 
A  large  jiroportion  of  the  so-called  "traumatic  neuroses*'  ai« 
forms  of  neurasthenia. 

Neurasthenia  can  l>e  brought  on  also  by  excessive  cbild*U^^jri;  < 
the  drain  of  lactation  and  domestic  trouble,  great  exceesee  iu  intn  ^ 
and  drinking,  and  the  sti*ain  of  hard  domestic  life  and  of  sickiwx^ 
and  nursing. 

Neurasthenia  sometimes  follows  an  acute  infection  like  that  4 
typhoitl  fever  or  the  gripi>e.  It  also  may  be  induced  by  the  infecd 
of  syphilis.  It  then  comes  on  in  the  secondary  or  less  often  in 
tertiary  stage  (Fournier).  It  is  probable  that  in  many  of  tliese  ci 
the  trouble  is  due  to  the  excessive  use  of  mercury  and  saline  purgrs. 
At  any  rate  antisyphilitic  treatment  can  certainly  bring  on  or  bring 
out  a  neurasthenia.  A  coml>ination  of  secondary  syphilis  with  tl» 
excessive  use  of  alcohol  leads  to  a  very  obstinate  type  of  neurastlienia. 
Malarial  poisoning  seems  also  to  have  scune  influence  as  thu  oxcitiu;; 
cause.  Much  weight  has  l)een  laid  upon  the  im[K>rtanc/e  of  eye  stnufl 
iu  producing  neurasthenia,  and,  given  a  neuropathic  cnnstitutii 
there  is  no  doubt  that  the  defects  in  the  r^?fraction  of  the  eye  or 
muscular  efiuilibriuiri  may  cause,  or  at  least  keep  up*  a  neunistbi!i 
state*  The  same  is  probably  true  of  severe  forms  of  gastric  A\ni 
ance,  and  of nisease  of  the  f)elvic  organs,  such  as  subinvolution, 
cided  displacementfl,  and  chronic  ovaritis  or  salpingitis.  In  m 
the  existence  of  prostatic  irritation,  of  irritable  strictures,  anit  ti«m 
rhoids  and  fissures,  may  start  up  neurasthenic  symptoms.  Ch 
middle-ear  disease  and  nasal  stenosis  are  also  put  <l<iwn  a^*  rvoi 
exciting  causes. 

The  existence  in  neurasthenics  of  a  tendency  f-  > 
what  is  jxjpularly  known  as  *'  biliousness/'  accompuii 
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or  litliiemic  diatheBiB,  has  been  mucli  dwelt  upon,  and  at  one  time 
neorasthenia  wa8  thought  to  l^e  largely  the  expression  of  a  disturbed 
state  of  the  metalxilism — a  phase  ouly  of  gout  or  lithaemia*  I  am 
convinced,  however,  that  thi*^  tendency  is  rather  the  result  of  the 
reak  nerve  centres  than  the  cause,  though  the  two  often  act  in  a  vi- 
cious circle.  Prolonged  and  severe  dyspeptic  disturbances,  especially 
wlieu  asKOeiated  with  atony  ot  the  stomach  and  bowels  and  the  con- 
dition known  a^  enteroptosis,  are  exciting  or  maintaining  c^uaea. 
I  would  f^iim  up  the  leading  causes  of  neurasthenia  thus: 

II.  Hereditiiry  nerve  seusitiveness. 
2.  Overwork  and  worry. 
3,  Severe  shocks,  with  or  without  injury* 
4.  Inflections. 
5,  Abuse  of  stimulants  and  narcotics, 
6.  Abuse  of  sexual  functions. 
7.  Abuse  of  digestive  functions. 
This  means  that  the  causes  are  most  often  a  bad  heredity  and  fooliflh 
living. 

A  great  deal  of  stress  has  been  laid  upon  autotox^mia  as  a  cause 
of  neurasthenia.     There  is  no  doubt  that  a  great  many  symptoms  and 

Ierises  are  brought  about  through  this  agency »  but  the  attempts  to 
brevent  nutohixa^mia  by  i>erpetually  stimulating  the  liver  and  giving 
^testinal  antiseptics,  of  using  a  hirge  amount  of  water  and  the 
simplest  kind  of  diet,  do  not  of  themselves  cure  the  disease,  unless 
meaiiures  are  taken  to  strengthen  the  impaireil  tone  of  the  general 

The  symptoms  of  neurastheuia,  while  manifold,  have  yet  a  pretty 

I  distinct  general  resemblance  to  eiieh  tvther,  and  the  clinical  picture  of 
|t;>'pical  forms  of  neurasthenia  is  quite  as  pronounced  as  that  of  other 
IHervouA  maladies.  The  patient's  symptoms  are  to  be  sure  nearly 
always  of  the  subjective  chantcter,  but  they  are  reiterated  with  so 
Imuch  force  and  feeling,  and  the  independent  descriptions  tally  so 
lelosely,  that  one  can  hardly  fail  to  l)e  convinced  by  the  story  itself 
that  they  are  expressions  of  the  same  morbid  condition. 

The  patient  complains  of  a  general  feeling  of  mental  depression — 
life  is  not  the  interesting  si>ec»tacle  to  him  that  it  formerly  w*as.     The 
^inan  who  once  delighted  in  work  can  hardly  fon*e  himself  now  to 
to  it.      He  tires  very  quickly  over  tasks  which  were  formerly 
I>erformed»     Ht»  loses  his  power  of  originating  plans  and  of 
^mapping  out  work.     He  absolutely  cannot  pursue  a  train  of  thought 
or  a  single  line  of  work  for  a  long  time,  but  sits  idly  at  hia  desk  or 
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goes  back  to  liia  home  in  depression  aud  despair.  He  is  w&tf  mtMf 
irritated  at  thitigs  wliieli  l:»efore  caused  bim  do  ansoyanoe,  and  be- 
comes a  source  uf  domestic  unrest  and  iinliappiness.  He  ia  oppraved 
with  the  fear  that  he  will  never  get  well,  or  in  going  to  become  ioaiM 
or  paralyzed,  or  that  soma  tbe>adiiil  t<?rniination  of  Ma  preadDi  maladj 
is  bound  to  occur.  He  sleeps  badJy,  waking  up  perhaps  after  a  short 
rc^t  in  the  early  |*art  of  the  night,  or,  if  he  sleeps  until  moruing,  he 
has  discjuieting  dreams,  and  wakes  up  unrefreshecL  He  suffers  fro© 
a  number  of  peculiar  seasations  which  are  called  "cepluUic  panBiH 
thesiie/*  These  arc)  seuKations  of  jiressure  on  the  top  of  the  bead,  or 
a  feeling  of  constriction  around  the  temples,  or  a  burning  apoi  CMI  lilt 
vertex,  or  tenderness  of  the  scalp.  Sometimes  he  had  a  sensa  ol 
weakness  or  even  pain  in  the  biu-k  of  the  neck.  He  has  lilsa  peculiar 
parses thesisQ  of  the  hands  and  limbs;  they  feel  numb  or  asleep ai 
times.  Peculiar  chilly  sensations  creep  up  tlie  back  or  k^.  Ha 
lens  often  htis  attacks  of  ilizziuess;  spots  come  before  the  ejrett  aod 
buzzing  sounds  are  heard  in  the  ears  and  head.  Headache  ooeoni 
in  perhaps  one-half  of  the  cases,  the  headache  being  usually  eitlivir 
frootal  or  oceiiiital.  It  is  often  very  jiersistent  and  in  fact  a  chroaic 
he^laehe,  not  due  to  tumor  or  meningitis  or  syphilis,  is  almost  in- 
variably of  neurasthenic  origin.  This  neurasthenic  headache  is  iwo- 
ally  diurnal  <inly,  coming  on  in  the  morning  when  the  patiput  wak^ 
up,  and  lasting  a  gooil  part  of  the  day.  It  does  not  often  keep  him 
awake  at  night.  In  this  pnint  it  is  distinguished  from  ilia  iiend* 
aches  of  syphilis  and  of  meningitis  or  of  tumors.  Wonneii  mdVer 
hum  these  hciuhvclies.  and  fnim  x>ains  in  genersil,  more  otUsn  tllill 
men.  They  in  particuhtr  have  much  pain  in  the  back  of  tha  neck 
and  along  the  spine.  This  keeps  them  from  walking  or  being  Upon 
their  feet,  aud  it  may  develop  into  a  form  of  neurastheoiii  known  m 
**  spinal  irritatii  m.  '* 

The  special  senses  are  not  very  seriously  affected.  The  patieadB 
can  often  see  quite  well,  but  their  eyes  sotm  tire ;  the  effort  of  vstoli* 
ing  a  play  fatigues  them.  They  cannot  read  a  book  long  becanae  it 
makes  the  eyee  smart  or  produces  some  headache.  ExaminatioQ  of 
the  neurasthenic's  eye  freciuently  shows  the  existence  of  some  rafnih 
tive  error,  most  frecjuently  astigmatism  and  hypermetropia ;  debcte 
in  the  ocular  muscles,  and  esx^ecially  weakness  of  the  internal  rsdti, 
often  occur.  Patients  have  frequently  complained  to  me  of  adafeet 
in  visual  memory.  They  see  a  thing  or  face  but  do  not  remamfaor  it 
again  m  rea<lily  as  they  used  to.  There  is  no  limitation  of  the  ▼BSitfl 
field  in  true  neurasthenia  uncomplicated  by  organic  dineasfk,  hot 
there  is  a  morbid  sust^eptibility  to  fatigue,  particularly  of  th<*  t*^rtpli* 
ery  of  the  \dsion,  so  that,  after  long  testing,  objecte  in  tbo  poriphfifT 
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come  leas  cliBtiiict,  and  a  Hort  of  artificial  limitation  of  the  field  may 
be  produced.  In  some  cases  au  object  wliicb  is  brought  from  with- 
out into  and  across  the  visual  field  is  se^n  in  wider  range  than  au 
object  which  is  jilaced  iu  the  ceutre  <jf  vision  and  carried  grtwflually 
^©ut  towards  the  periphery.  This  is  the  reverse  of  the  normal  con- 
ition»  and  is  known  as  "Foerster's  shifting  type/*  Peculiarities  of 
,ccommodation,  a  slight  drooiiing  of  the  lids,  ineijuality  of  the  yiupils, 
and  excessive  mobility  of  the  iris  have  been  noted  in  neurasthenia. 

As  I  have  ali-eady  stated,  neurasthenics  sometimes  Buffer  from 
tinnitus,  which  is  very  distressing  and  aggravates  every  other  nervous 
ymptom,  but  this  usually  occurs  only  in  connection  with  actual  dia- 
of  the  middle  ear,  or  iu  old  people  with  degenerative  changes  in 
cerebral  l»h>oil-ves8els.     An  excessive  sensibility  to  noises,  and 
ven  to  pleasant  sounds,  like  those  of  music,  may  l)e  present.     Neu- 
rasthenics sometimes  cannot  l^ar  even  the  most  enchanting  melodies, 
similar  morbid  sensibility  to  taste  and  smell  may  l>e  present.     But 
ese  are  matten*  of  minor  moment,  and  are  much  more  often  seen  in 
hysteria  or  in  a  hystero-ueurasthenia. 

There  is  no  doubt  iu  my  mind  that  in  neurasthenics  the  general 
muscular  and  nervous  strength  is  lessenetl,  and  although  the  patient 
inay  not  have  lost  flesh,  and  may  not  api)ear  particularl>  weak,  lie 
ires  quickly  on  ordinary  exertion,  and  the  tests  of  tLe  dynamometer 
ow  a  lessened  response.  A  fine  tremor  of  the  hands  is  often  pres- 
ent, and  when  the  eyes  are  tightly  chased  there  will  be  a  c|uivering 
of  the  lids,  and  in  very  acute  and  exaggerated  cases,  twitc*hings  of  the 
usdes  of  the  face  and  tongue,  almost  like  those  in  general  paresis. 
This  rarely  occurs,  however,  unless  the  patient  has,  in  addition  to 
the  neurasthenia,  a  considerable  amoimt  of  toxac^mia  from  alcohol, 
tobaooo»  or  tea* 

The  reflexes  are  exaggerated  very  greatly.     In  many  cases  a  blow 
pon  the  leg»  anywhere  from  tlie  patella  to  the  middle  of  the  shin- 
ne,  will  bring  out  a  prompt  reaction,  and  similarly  a  blow  struck 
on  the  thigh  anywhei-e  from  tlie  patalla  up  half-way  to  along  tlie 
thigh,  will  prmluce  a  knee  jerk.     And  blows  upon  the  motor  points 
romptly  bring  out  responsive  contractions.     The  cutaneous  reflexes 
ulso  exaggerated.     These  things  vary  considerably,  however,  in 
erent  cases,  and  are  more  marked  in  the  younger  patients  and 
those  of  a  neuropathic  constitution. 

The  sexual  function  is  irritable  and  weak. 

Lelir  hiis  <  jbserviMl  in  one  hundred  and  sixty-five  neurotics  a  fune- 

ional  disturliance  of  the  heart's  activity  one  hundred  and  three  times, 

is  cnrre8|>onds  with  the  general  experience  that  there  is  a  consider- 

le  di«iturl>ance  of  the  heart  function  in  neurasthenia.     The  most 
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freqabjit  coudition  that  I  have  Been  ia  an  acceleration  of  tiie  pidli 
beat  from  very  Blight  cause,  due  to  a  weakening  of  the  inhibitioti  of 
the  heart.  A  pressure  over  some  painful  point  in  the  bo<l>  will  acm^ 
times  bring  up  the  pulse  from  80  or  1*0  Uj  over  100,  and  it  will  remain 
there  for  one  ur  two  minutes.  This  is  called  **Rumpf8  sytnptant"* 
Arrhythmia  and  palpitation  of  the  heait  are  le«s  f reciueutly  olwienreA 
It  is  my  belief  that  cardiac  weakness  is  an  important  comlitiou  in 
many  forms  of  neui^asthenla,  and  underlies  sometimes  a  gor>d  many 
of  the  other  symptoms.  This  is  purticuhirly  true  of  the  iienrasUie- 
nias  of  more  mlvaneed  life.  The  cardiac  disturbanoeB  ais  more  fr^- 
([uent  in  women,  in  young  people,  and  in  neurasthenia  aaB<M*iate(l 
with  the  use  *jf  tuljaono  and  tea. 

A  great  deal  of  emphasis  has  been  laid  upon  the  vasomotor  diii- 
tnrbauces  ol  neurasthenia,  and  a  large  number  (if  neurjtsthenic  iiynai>" 
toms  have  l>een  ascribed  to  a  weiikening  of  the  vasomotor  centre.  As 
a  result  of  tliis  the  patient  suffers  from  cold  hands  and  feet,  frnia 
flushing  of  the  face  alternating  with  i>allor,  from  dermographic  aUn, 
and  from  those  symptoms  which  we  usually  attribute  t^i  eerefaml  con- 
gestion, such  as  a  sense  of  fulness  in  the  head,  headache,  spots  boCam 
the  eyes,  dizziness,  and  noises  in  the  head,  Sphygmograma  of  the 
pulse  show  a  h>wering  of  arterial  tension,  and  i>erha|>8  still  more  a 
great  vuriat*ility  in  the  tension  of  arteries. 

The  condition  of  the  urine  has  l»een  studied  very  closely  in  ooitt- 
nection  with  this  subject.  In  iiwi  many  of  the  symptoms  which  w© 
DOW  call  "neurasthenic*  were  descril>etl  by  Dr.  Prout  and  Dr.  Oold- 
iNg  Bird  early  in  thR  eentnry  and  were  held  by  these  gentleuieii  to  be 
due  to  oxaluria.  This  was  a  condition  characterized  by  datulent  djs- 
fjepsia,  melancholia,  and  nervous  irritability,  and  w/ia  thoiight  to  lie 
tlue  tt)  defective  metalxilism,  resulting  in  the  production  of  an  exoefla 
of  oxalic  acid.  More  recent  studies  have  shown  that  oxaluria  is  only 
one  of  the  manifestiiti(»us  of  lithfemia,  and  that  while  it  is  signifi- 
cant, as  was  t1i<ni  supposed,  of  defective  nutritive  changes,  thotd 
are  more  dejiendent  on  a  neurasthenic  state  tlian  ]>rimarily  npoii 
dysp<3i»Hia  and  metalKjIic  disorder.  There  are,  at*coriling  lo  Haiier, 
ftiw  cases  of  neurasthenia  which  do  not  show  in  the  orine  or  tmem 
some  indication  of  defective  metabolism.  ^'The  Um^es  often  oontaiB 
excessive  amounts  of  urol>ilin  or  some  related  substance.  The  nrfaie 
is  asuaUy  concentrated  and  of  small  volume  (600-1.000  c.c-  ID 
twenty -ffmr  hours).  Frequently  there  is  an  exoesaive  excretiaQfiT 
phosphoric  aeiil  (P,0  J  and  an  alteration  in  the  quantitative  relation 
of  urea  and  uric  acid*  In  health  the  relatitm  of  the  uric  acid  to  tim 
urea  excreted  varies  lietween  1  to  45  and  1  to  60  in  adults.  In  11011- 
lasthenia  (as  well  as  some  other  conditions)  the  relation  is  often  I  to 
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40, 1  to  35,  or  1  to  30*  Imlieau  is  often  present  in  pathulugical  quan- 
itieS;  ©specially  in  cases  of  sexual  neurastbeniii.  Oxalate  of  lime  ia 
ften  present  in  excess  in  tlie  urine/*  ("Diagnosis  of  Nervous  Dis- 
eases/' p»  547.) 

In  rare  cases  one  finds  in  neurasthenicH  a  temporaiy  albuminuria; 
I  have  observed  it  only  once  iu  liK)  eases,  Hosslin,  in  822  ueuras- 
thenics,  f«  )and  albuminuria  tkrtje  times.  This  albumiDuria  is  not  asso- 
ciated with  the  presence  of  casts  or  other  evidence  of  kidney  disease, 
and  it  is  apparently  due  t**  a  paresis  of  the  vasomotor  nerves  of  the 
kidneys.  Tninsitory  glycosuria  is  more  often  found.  This  glycosuria 
is  usually  associated  with  a  heavy  urine  and  evidences  of  litha^mia. 
Some  authors  (Hosslin,  Dercuni)  state  that  there  is  an  excess  of  uric 
acid  very  uniformly  in  neurasthenia,  and  that  tliis  uric  acid  results 
from  a  breaking-up  of  the  nnclein  of  the  cells.  It  has  lieen  ingeni- 
ously suggested,  tlierefore,  that  since  the  nuclei  of  nerve  cells  become 
fimaller  and  irregular  in  shai»e  when  the  cell  is  exhausteil,  it  is  from 
this  sourt*e  that  the  urie-acid  excess  comes.  It  is  to  ]ye  renjemliered, 
however,  that  only  a  small  jiercentage  of  the  total  nuelein  of  tlie  l^ody 
is  in  the  nerve  cells,  and  it  is  not  easy  to  undf^rst^ind  how  any  exces- 
ive  fatigue  of  tbe^e  cells  could  materially  increase  the  amount  of 
acid,  if  the  other  tissues  of  the  brnly  were  in  normal  condition, 

a  matter  of  ftK't,  all  oljservation  shows  tliat  excessive  use  of  ner- 
oua  tissue  leads  t<j  an  excessive  excretion  of  phosphoric  acid  rather 
than  of  the  urates. 

My  experience  in  studying  the  urine  of  neurasthenia  is  that  in  the 
younger  cases,  ^4th  a  strong  neuropathic  taint,  it  is  variable  in 
pecific  gravit\',  but,  on  the  whole,  rather  low;  and  that  the  daily 
^amount,  as  Dr.  Herter  states,  is  l>elow  the  average.  It  is  of  a  low 
specific  gran ty  also  in  neurasthenia,  occurring  after  middle  life,  wlien 
the  arterial  changes  of  that  periinl  begin  to  set  in.  In  early  a<lult 
life  the  urine  is  more  often  found  t**  l)e  condensed,  as  others  have  ob- 
served, and  t<:i  contain  the  products  of  defective  metabolism.  The 
urine  thus  shows  either  a  weakened  and  slowed-up  nitrogenous  metab- 
olism or  a  per\'erted  met^ibolism.  The  important  things  to  deter- 
mine, then,  in  examining  the  urine,  after  excluding  such  evidences 
of  serious  change  as  alliumin  and  sugar,  are:  the  specific  gravity  and 
e  daily  amount,  the  amount  of  phospliates,  the  amount  of  urates 
and  uric  acid  and  their  relation  to  each  other,  and  finally,  the  pres- 
ence of  indican  or  other  protUicts  of  perverted  nutrition  and  dige«- 
on.  I  do  not  find  indican  very  often,  and  practically  never  in  the 
light  urines. 

The  digestion  of  neurasthenics  is  often  more  or  lei^s  affected,  and 
a  large  proportion  of  them  are  probably  treated  mainly  for  their 
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stomach  conditions.  I  do  not,  however,  usually  find  cases  of  e 
and  genuine  gastric  disturbance.  In  the  majority,  under 
treatment  and  proper  diet,  the  tongue  soon  cleans  up,  and  the  ] 
complains  relatively  little  of  the  stomach,  though  his  nervous 
toms  continue.  The  neurasthenic,  it  is  true,  has  always  a 
digestion,  and  has  to  take  great  care  of  what  he  eats  and  drinJ 
when  put  upon  the  kind  of  diet  that  he  should  take,  the  stomac! 
relatively  little  trouble.  The  common  form  of  dyspepsia 
which  is  associated  with  acidity,  flatulence,  some  epigastric  i 
ness,  and  constipation.  The  tongue  is  often  furred,  there  is 
agreeable  taste  in  the  mouth,  and  frequently  anorexia.  It  is  < 
patients  who  have  abused  themselves  with  alcohol  or  tobacco 
cessive  indulgence  in  sweets,  or  with  ravenous  feeding,  that 
conditions  are  found.  In  people  of  more  advanced  age,  ho 
feebleness  of  digestion  is  often  associated  with  a  relaxation 
stomach  and  intestinal  walls,  and  a  great  deal  of  aton3^  of  the 
intestinal  tract.  In  these  cases,  which  we  find  particularly  o: 
women,  there  may  be  a  weakness  of  tbe  abdominal  walls,  an* 
it  a  certain  amount  of  prolapse  of  the  large  bowel  and  stomacl 
a  great  many  distressing  symptoms  resulting  therefrom.  Thi 
dition  has  been  described  by  Glenard  under  the  name  of  "  ei 
tosis,"  and  it  undoubtedly  is  an  important  factor  in  keeping 
neurasthenia  of  some  women  in  adult  and  middle  life. 

Among  the  most  serious,  though  fortunately  rare,  sympt 
neurasthenia,  involving  the  digestive  tract,  is  the  condition 
as  "mucous  enteritis."  This  trouble  generally  attacks  women 
than  men,  and  usually  women  between  the  ages  of  twenty -five  and 
It  comes  on  after  the  i)atient  has  become  exhausted  by  prolong 
mestic  cares  and  fasliionable  dissipation,  or  some  shock.  It 
of  the  earlier  symptoms  of  the  nervous  weakness,  and  begin 
abdominal  pain,  followed  by  attacks  of  diaiThoea,  in  which  t 
casts  are  passed,  or  portions  of  such.  This  diaiThoea  is  p; 
colicky,  and  alternates  with  periods  of  constipation.  There  is, 
experience  and  in  that  of  others,  a  somewhat  spastic  condition 
bowel,  as  though  it  were  irritated  and  closed  down  upon  the  ec 
of  the  intestine.  The  term  mucous  euteriiis  is  not  strictly  a  ] 
one,  since  microscopical  examinations  and  autopsical  report^ 
that  the  substances  thrown  off  are  not  mucous  mainly,  and  thai 
is  no  actual  inflammation.  Tlie  casts  that  are  found  in  the  stoc 
composed  principally  of  albuminous  substance,  the  product  \ 
ently  of  the  decomposition  or  disintegration  of  the  epithelia 
of  the  intestinal  wall.  While  raucous  enteritis  sometimes  ooc 
persons  who  are  profoundly  asthenic  without  any  decided  n 
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thema,  yet,  id  the  great  majority  of  eaees,  it  is  a  Bymptom  of  tienraa- 
thema,  and  cnii  only  he  succeHftfulIy  tivat^d  on  such  a  basis* 

I  do  not  attempt  here  to  go  into  i%  descriptiou  of  the  very  large 
Damber  of  other  symptoms  which  the  iDdiistrv  of  specialists  has  a»- 
soeiated  with  gastric  iieurastheiiiu.  They  include  the  whole  range 
of  aua^thesias,  h}  pc^ra^sthesias,  and  luim^sthesiaa,  a8  well  as  motor 
ttml  secretiiry  disturbancen  of  the  alimentary  tract.  As  already  stated, 
I  do  not  in  my  own  experience  find  that  the  condition  of  the  digea* 
tion  is  a  serions  olistacle  to  securing  relief  and  cui*e  in  neuraathenici^. 
There  is  no  doubt  that  the  liver,  like  the  other  tirgi^uis  of  tlie  body  in 
neurasthenics^  acts  feebly,  and  that  it  is  from  this  ciiuse  that  many 
of  the  products  of  defective  metabolism  get  into  the  system.  The 
lilooil  absorl)s  the  imjierfectly  digestetl  and  raetabolize<l  prrHlucfcs,  and 
thereby  causes  many  of  the  jM^^uliar  neurasthenic  symptoms. 

The  respirations  in  neurasthenia  are  generally  normid,  but  shal- 
low and  deficient  respiratory  expansion  sometimes  exists.  In 
women  particularly  I  have  often  found  that  there  w*is  an  actual  in- 

•  ability  to  properly  expand  the  chest  and  inflate  the  kings. 
Thetera[>erature  is  normal,  and  a  very  vnrialJetemperatiure  of  the 
skin  is  simph'  dei>endent  upon  vasomotf)r  instaliility. 

The  composition  of  the  bhxxl  is  often  quite  normal.  Hosslin  finds 
that  even  in  Uuise  jjatients  wlio  apfiear  to  be  amemic  there  is  a 
normal  amount  of  ha'Tiin^lobin ;  however,  aufiemia  certainly  exists  in 
many  cases,  and  there  is  no  question  that  the  use  of  iron  is  often  of 
gTeat  bi^nefit. 

Variations  in  tlie  weight  of  the  neurotic  often  oocur.  Neurotic 
patients  may  gain  f»r  lose  ten  or  t^x*nty  jKiuntls  within  a  year  or  two. 
The  secretions  of  the  skin  an^  usually  increased,  and  the  patient 
sweats  easily  and  profusely.  In  other  cases  of  a  leas  irritative  type 
the  skin  is  inclined  to  lio  dry.  Its  nutritional  conilition  is  i>oor,  the 
hair  falls ;  and  according  tt>  Beard  tbere  is  a  tendency  to  early  decay 
of  the  teeth. 

The  foregoing  description  of  the  geneml  symptomatology  of  neu- 
rasthenia is  likely  to  confuse  the  reader  on  acx^ouut  of  the  multiplicity 
and  wide  extent  of  the  symptoms.  It  is  quite  true  that  few  neuras- 
thenics have  all  of  the  symptoms  just  descril>edt  and  it  is  still  more 
true  that  in  most  of  them  the  patients  have  certain  leading  and  dom- 
inant symptoms  which  annoy  and  depress  them,  and  that  the  larger 
proportion  of  the  manifestations  of  the  disonler  are  trivial  to  them, 
as  tliey  are  to  the  physiciau* 


748 


DANA — NEURASTHENIA. 


The  Differmit  Forma  of  Neurasthenia. 

The  peculiar  iy\)e  of  neurasthenia  depends  mainly  upon  the 
the  sex,  and  the  hereditary  endowments  of  the  individual. 

Neuniathenia  apfieariiig  at  the  time  of  adolescence  is  much  morel 
apt  to  be  associated  with  a  primarily  weak  nervous  conntilutioiiu  ] 
The  mental  s^  mptoms  are  mainly  dominant,  and  the  mnludy 
more  often  the  character  of  a  hypoehoudriaBiSi  with  some  fixed  idom,  { 
or  morbid  fears,  Huch  aa  suggest  an  incnmi>letely  developed  panaioU*  [ 
Natm*aUy,  also,  ai  this  time,  sexual  ide^s  and  sexual  symptonill  tetf* 
largely  predominate.     In  women  neurasthenia  at  this  period  m  often 
associated  with  hysteria,  and  the  French  term  hi/ntrrf^-neuntfithefM 
is   fre<iueiitly  a  very  apt  one  for   the   condition.     In  other  ca^en, 
women  suflFer  from  a  great  deal  f>f  pain  along  the  back,  and  that  imr* 
ticular  condition,  known  an  "spinal  irritation,*'  complicates  the  neu- 
rasthenic state. 

It  is  during  the  mature,  active  life  of  men  and  women  tlml  llio 
more  typical  forms  of  neurasthenia  o<'cur.  In  thase  paiieola  Iha 
element  of  heredity  is  less  marked,  while  the  extrinsic  causes  of  neo-  ' 
rasthenia«  such  as  excesses  in  eating  and  drinking,  shocks,  injuneA, 
poisons,  syphilis,  and  gouty  tendencies,  all  come  much  m^ore  into 
play. 

Id  neurasthenia  developing  in  middle  life  and  at  the  period  of  the 
climacteric,  the  disease  is  associateil  with  the  natural  symptomA  tluil 
come  frum  beginning  degeneration  of  the  arteries  and  a  diminiiihed| 
resistance  of  the  body  generally.  There  is  a  greater  phyHtcal  wank* 
uess,  and  we  often  see  at  this  time,  also,  neurasthenia  assix'iated  with 
much  vasomotor  disturbance,  or  wnth  the  psychoses,  such  in  partica- 
lar  as  melauclmlja. 


Specul  Types  of  I^^bubasfbioii/l. 

It  is  useful  to  separate  certain  of  the  symptoms  of 
into  sub-groups.     I  shall   therefore   describe   briefly   some  of 
specially  well*marked  symptom  groups  which  the  cUniman  ohs^in 

Traumatic  Neurasthenia* 


tbe 


After  receiving  an  injury  which  is  often  but  slight,  but  whidi  ii 
Uiiually  accompimied  l>y  a  great  deal  of  fright  and  emotional  dintelb-l 
ance,  the  patient  goes  to  his  home  feeling  perhaps  a  littla  nertoi 
and  shaken,  but  not  suffering  to  any  great  extent     He  goes  to  bed! 
and  sleeps;  he  wakes  up  the  next  morning  feeling  not  quite  fid  wdll 
as  usual,  but  congratulating  himself,  perhaps,  on  having  gotten  off  I 
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BO  easily.  He  resumes  his  work  and  finds  that  he  can  do  it»  though 
with  not  quite  so  much  ease  as  usual,  and  ha  very  likely  suffers  from 
some  pain  due  to  a  strain  or  biniige  that  he  has  received.  lu  a  few 
days — -almost  always  within  a  weok — he  begins  to  notice  that  he  is 
more  nervous  than  usual,  that  little  things  in-itate  him  which  did  not 
do  so  befoi'e,  that  his  head  seems  somewhut  confused,  and  that  the 
effort  to  work  is  wearying.  His  sleep  is  disturbed,  and  he  wakes  up 
in  the  morning  unrefreshed  by  his  night*8  repose.  He  becomes 
somewhat  despondent  over  his  condition,  and  thoughts  of  paralysis 
or  some  other  serious  ailment  annoy  him.  His  head  aches,  the  pain 
being  more  or  less  constant  and  diffused,  and  located  usually  over  the 
forehead  or  at  the  bfu-k  of  the  neck.  He  lias  unpleasant  sensations 
in  the  heatl,  sixch  as  that  of  constriction  or  iiressure  or  scalding  feel- 
ings. His  bai*k  also  is  continually  painful,  and  walking  increases  it. 
His  nen'uusuess  becomes  nM>re  marked,  and  close  examination  shows 
a  little,  fine  tremor  in  the  hanils.  He  has  also  sometimes  creeping 
Bensations  over  the  body  or  numb  feeliugs  iu  the  extremities.  He 
tires  very  easily.  He  is  emotif  mal,  and  becomes  more  despondent  as 
the  days  goon.  Sometimes  helms  s[M>tH  l>efore  his  eyes,  noises  in 
his  head,  or  ringing  in  the  ears.  Reading  is  lalKjrious  and  increases 
his  headache;  so  also  does  attention  to  work.  His  appetite  l^ecomes 
capricious  and  his  bt>wels  are  constipated.  He  suffers  somewhat 
from  flatulency  and  dysi^epsia.  His  heart  palpitates  easily,  and  the 
pulse  is  a  little  accelerated.  Sometimes  for  a  few  days  there  is  a 
little  weakness  about  the  bladder  or  irritability  of  that  viscus.  His 
sexual  |x>wer  is  diminished;  his  circulation  seems  rather pfwjrer  than 
usual.  Very  slight  excitement  pnxluces  sweating  of  the  bands  or 
coldness  of  the  extremities*     He  kmen  a  little  tleeh. 

These  symptoms  may  l>e  several  weeks  in  developing,  and  during 
this  time  he  may  r>erha[>s  consult  a  lawyer  about  hisc^tse.  If  so,  the 
anxieties  of  litigation  lx*gin  to  add  to  and  intensify  his  troubles.  He 
consults  a  physician,  and  the  physician  finds  the  subjective  symptoms 
that  I  have  mentioned.  Ol>jectively,  when  examined,  the  ph\  sician 
will  discover  that  the  muscular  power  is  somewhat  weakened,  tliat 
there  is  a  ceHain  amount  of  fine  tremor  f>erhap8  in  his  hands.  The 
knee  jerks  and  elbow  jerks  are  exaggerated;  there  are  tender  pjinte 
along  the  spine  and  upon  the  head.  On  making  him  stand  with  his 
©ye«  closeil  there  is  a  certain  amount  of  static  ataxia  discovered.  The 
pupils  are  often  dilated  and  mol>ile,  and  examination  of  the  visual 
field  shows  sometimes  a  slight  contraction,  at  other  times  the  "  shift- 
ing type"  already  described.  In  many  cases  a  degree  of  peripheral 
retinal  anjesthesia  will  be  discovered.  The  pnlse  will  l»e  found  ae- 
celeruteil,  and  pressure  on  a  tender  jjoint  may  send  it  up  very  rapidly; 
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a  slight  exertion  will  also  accelerat<e  it.  There  will  be  somethiDg  ap- 
parent ill  the  physiognomy  of  the  case  which  shows  th^  man  to  be  b 
a  nenous  and  asthenic  coDclitiou,  Sometimes  the  pains  from  whieh 
the  piitient  suflFers  in  the  back  and  tlio  weariness  in  the  limbs  are  m  | 
great  that  lie  remainn  a  f^ood  deal  of  the  time  in  bed.  In  all  eascni  he 
will  assert  most  p<isitively  that  he  is  unable  to  work  or  to  take  that  i 
interest  in  his  afluirs  that  ho  has  previously  done.  In  a  g(M»il  ma&jr 
cases  there  will  he  added  to  the  foregoing  picture  a  number  of  syiii|>- 
tnins  due  to  some  local  injury ;  for  example,  the  nrra  may  hav©  been 
wreuehed  or  bruised,  and  the  result  may  be  a  certain  amount  of  neu- 
ritis and  weiikness  or  pain  in  that  memlier;  in  other  casea  the  back 
may  have  been  so  severely  sprained  that  tlie  typical  symptoms  of 
Hpiual  irritation  ensue,  and  this  is  particularly  apt  tn  l>e  the  case 
when  wtjmen  are  injured.  In  other  cases,  again,  the  legs  may  have 
Ijeeu  hurt  to  such  an  extern t  that  a  Bciaticii  or  some  other  form  of  neu- 
ralgia develops. 

The  foregoing  s>miitom8,  varying  in  amount  ami  degre«%  will  laet* 
with  little  change,  for  a  very  long  period  of  time.  If  the  case  goea 
into  litigation,  there  is  added  the  worriment  occasioned  hy  having  to 
go  through  the  distarbing  experiences  of  trial  by  jur>*.  In  mmny 
cases,  after  the  trial  has  lieen  settled  and  damages  awarded  or  otber* 
wise,  the  patient  liegins  to  mend,  <uid  in  a  certain  proportion  of  caaea 
he  gets  completely  well.     This  is  not  invariably  the  rule. 

Spinal  irritation  is  a  form  of  neorasthenia  in  which, 
with  the  general  ueurasthenic  symptoms,  are  cert/iiu  special,  pamfiil 
symptuniH,  related  chiefly  to  the  sensory  nei^es  of  the  spine*  Theee 
c^ses  have  in  the  past  been  de8cril>ed  under  the  head  of  ^apiual 
amemia*'  and  "  hy  penemia."  They  may  develop  in  traumatic  neama- 
thenia.  The  patients  are  usually  young  women,  between  the  agea  of 
sixteen  and  twenty-five.  The  ti'ouble  is  sometimes  brought  on  by  in- 
juries or  hy  a  physical  overstrain.  Srjmetimes  it  seems  to  be  asao* 
ciated  with  a  natural  weakness  of  the  spinal  muscles  and  a  eouse4|Uf!nl 
curvature,  Sometimes  it  foUows  acute  infectious  diseases.  Th«  pa* 
tient  begins  by  complaining  of  pain  in  the  back— usually  in  the  lower 
part — and  also  in  the  back  of  the  neck«  These  pains  occur  on  abuid* 
ing  or  walking,  or  any  exertion,  and  are  so  sever©  that  the  r>4itie&l  ia 
the  course  of  a  few  weeks  or  months  givea  up  attempting  to  walk  abooL 
They  get  relief  and  comfort  in  heA,  and  so  they  go  there  and  remain. 
The  pains  are  of  a  heavy,  aching  character,  increjased  until  ther  ba* 
come  very  shaq^  when  attempts  at  movement  of  the  trunk  am  tnada. 
There  is  a  great  deal  of  teudemesB  to  pressure  along  the  apinal  proo- 
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eflaes,  some  of  these  processes  being  much  more  sensitive  than 
others.  The  most  sensitive  ix>ints  are  nsnally  in  the  ba^^k  of  the 
neck  and  the  up|*er  dorsal  vertelinr,  ami  down  in  the  lumlnir  region. 
There  is  some  pain  also  upon  pressure  alongside  of  the  Kjnnal  i)ro- 
€08000.  Painful  points  often  vary,  and  even  in  a  single  examination 
the  patient  may  complain,  and  complain  honestly,  of  difTerent  sensi- 
tive vertebnc.  Pressure  on  these  points  does  not  oft^^n  bring  out 
visceral  symptoms,  as  the  brothel's  Griffin  taught.  The  patients  suffer 
much  frf>m  headaclics.  The  arms  are  often  weak,  so  that  ath^mpting 
to  new  or  %\Tite  or  hold  a  bcMik  causes  jmin  in  the  neck  and  shoulders. 
The  legs  are  also  weak  and  the  circulation  is  poor.  There  is  some- 
time.s  palpihition  of  the  heart  and  precordial  distress.  A  certain 
amount  of  dysi>epsia  is  always  jiresent,  and  constipation  is  the  rule. 
The  patients  often  have  attacks  of  vomiting,  and  attempts  to  fee<l 
thorn  rHpiire  much  care.  The  menHtrual  fimctions  l»ecome  irregular. 
The  patient  grows  weaker  and  often  l>ec*oiues  l)ed-ridden,  esjjecially 
il  little  attempt  is  m*tde  to  overcome  the  symptoms  by  voluntary  effort 
and  attention  to  nutrition.  These  i>atients  generally  get  well  in  one 
to  three  years,  but  occasiomilly  tbey  sink  iut<*  jM^rmanent  invalidism. 

The  Anxietif  Xenrosviy  or  Xau^asihettia  with  Fixed  Idea. 

S<:»metimes  neurasthenia  is  associated  with  some  single  idea  that 
becomes  fixeil  in  the  mind,  and  worries  and  hai^asses  the  pfitieut 
through  every  moment  of  the  waking  hours.  This  idea  is  always  one 
of  a  depressing  character,  and  usually  one  associated  with  either  re- 
morse or  fright.  For  example,  one  imtient  of  mine  had  for  one  or 
two  years  an  ordinary  type  of  neurasthenia,  with  a  simple  nervous- 
ness, depression,  insomnia,  and  cerebral  parresthesia.  After  being 
well  for  a  few  years  the  trouble  returned,  this  time  with  a  fixed  idea 
that  during  her  early  life  she  had  committed  a  very  wrong  act.  The 
act  itself  was  a  trivial  one,  connected  with  the  taking  of  a  dose  of 
medicine  to  bring  on  her  courses.  But  no  amount  of  assurance  could 
entirely  reheve  her  from  the  distress  caused  by  the  continual  presenoe 
of  this  remorsefid  idea. 

In  other  instances  a  patient  will  have  a  neurasthenia  following 
some  severe  domestic  calamity  or  some  shock  or  injury.  Associated 
with  the  general  neurastlipuic  syiuptoms,  may  be  an  intense  fear  that 
she  is  going  to  die  from  some  heart  trouble,  and  the  patient  is  con- 
tinually running  to  her  physician,  and  feeling  of  her  pulse,  under  the 
apprehension  that  she  may  drop  dead.  This  condition  is  not  one, 
strictly  speaking,  of  hy|M>nchondriasis,  for  the  emotional  disturbance 
IS  much  stronger  and  more  domiunnt  than  the  intellectual  one.  Tlie 
Xnitieut  «|uite  a[)pnH!iatesthe  unreasonableness  of  her  forebcxiing,  and 
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in  her  mind  believes  tli©  promisea  of  lier  physician  that  her  heart  is 
perfectly  sound;  but  there  is,  despite  all  this,  a  distress  which  div 
stroya  her  peace  of  mind  and  makes  her  nen^ous,  sleepless,  and  in 
every  way  neurasthenic.     Such  patients  do  not  have  other  symptomt'' 
of  a  melancholia,  although  these  types  of  neurasthenia  are  sometimed 
associated,  and  appear  to  l>e  ahiiost  abortive  forms  of  nielancholia* 
They,  however,  do  not  lone  llesh*   their  apjietite  may  remain  good,  ^ 
the  tongue  is  not  coated,  they  have  no  suicidal  ideas,  nor  do  they 
have  the  persistent  insomnia  and  the  agitation  of  tnie  melancholia. 
Neurasthenics  witli  morbid  feai-s  of  places   (agorai>hohia,  elaaa(ro*j 
phobia),  of  dirt  (mysophobia),  etc.,  and  nennisthenics  with  the  doubl-^ 
ing  mania,  are  not  true  cases  nf  neurasthenia,  but  are  suffering  from 
a  [jsychosis. 

A ngiupa thw  Ne nroMthcn la . 

There  are  some  cases  of  neurasthenia  in  which  the 
symph^jms  are  extremely  iirominent.  I  do  not  refer  now  to  Bus^] 
dow's  disease,  which  represents  perhaps  in  a  ty[>ical  way  a  vasomotor] 
neurasthenia,  but  to  cert^iin  eases  in  which  tlie  innervation  of  ili^i 
bhxjd-vessels  seems  to  be  especially  impaired,  I  have  given  histo  j 
ries  of  six  cases  of  a  type  of  this  disrmler,  under  the  hea*!  of  ^'angio'] 
pathic  neurasthenia." 

The  i)atient  has  the  general  symi>toms  of  neurasthenia,  but  in 
Jiddition  he  has  the  special  symptonis  which  c«)nsist  of  a  semie  of, 
pulsation  or  beating^  which  involves  the  whole  Ixxly.  It  is  |»articra* 
larly  disagreealjle,  however,  on  account  of  the  pulsationa  in  tho  hismL^ 
The  heml4h robbing  never  leaves  him,  and  is  so  [persistent  and  \ 
noying  that  it  kf*eps  him  frt>m  work  and  renders  him  me 
and  hypochoudriat^l.  The  tension  of  the  pulse  is  low,  the  rale  ! 
mal  or  slightly  accelerated.  He  drjes  not  have  palpitations  f>f 
heart,  as  in  Basedow *s  disease,  and  there  is  no  particular  d>spfl 
on  exertion.  He  has  no  goitre  or  exophthalmns.  The  skin  usnally 
shows  a  striking  degree  of  dermography,  and  there  is  an  epigostria 
pulsati*m,  as  well  as  pulsation  of  the  carotid.  The#»©  patienifi  its' 
nearly  all  men  between  the  ages  of  twenty -five  and  forty.  Occanioii* 
ally  a  condition  resembling  this  is  seen  in  women  at  the  eliiiiactefi&. 
The  abuse  of  alcohol  and  tobacco,  particularly  the  former,  is  tba  i 
spicuous  exciting  cause  in  most  of  the  cases. 

Nefiinsihema  Gravtn, 

In  instances  which  are  fortunately  very  rare,  iieiirastbenia  •#- 
Rumes  a  very  severe  and  serious  type  of  exhaustion.     The 
suffer  from  the  typical  symptoms  in  much  the  oidinary  war,  bol  I 
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degree  of  weakness  is  very  much  exaggerated.  Such  patients  have 
not  only  headaches  and  disturbed  sleep,  pains  in  the  back  and  par- 
»sthe^iie,  digestive  tlisturbauces,  aud  mental  depression,  but  they 
speedily  emaciate  to  a  considerable  extent.  They  take  food  in  fair 
amounts,  but  it  gives  them  no  strength.  The  most  careful  appUca- 
of  the  *'rest  cure'*  secure  for  them  only  temporary  benefit, 
ly  cannot  walk  far  without  intense  fatigue  and  exhaustion,  witli 
subseciuently  severe  hetuiaches,  or  even  attacks  of  vomiting  and  tiiar- 
rhoea.  Despite  closest  examination,  no  ilintinct  signs  of  organic 
diaeaae  can  be  dist'overed,  and  I  have  kn(»wn  sut-h  patients  to  go  on 
into  a  permanent  and  hopeless  invalid  ism  which  has  lasted  for  many 
years.  In  the^e  cases  there  is  not  a  hysterical  or  even  large  hypo 
chondriacal  element.  No  amount  of  suggestion  or  "  mind  cure"  has 
much  efl'ect  upon  them.  They  are  not,  in  other  words*  hysterical, 
l^d-ridden  women,  but  often  men  wlio  have  reached  or  passed  the 
middle  peri^id  of  life,  antl  the  condition  is  one  suggesting  a  premature 
senescenoe  of  the  nervous  tissiiefl. 

Pathogeny  and  Pathology. 

Victims  of  neurasthenia  are  persons  who  in  all  cases  have  either 
inherited  or  acfiuired  a  ner\^ous  system  with  lessened  power  of  re- 
sistance. In  the  vast  majority  of  cases  I  helievo  that  inheritance  is 
the  cause  of  this  weak  nen^e  structure.  Such  inheritance  may  be 
very  slight,  and»  if  the  patient  lives  with  reasonable  care,  he  has 
gocxl  health  and  lives  to  an  old  age.  Under  the  influence  of  severe 
and  depressing  agencies,  or  of  poisons  or  infections,  however,  this 
resisting  x>ower  of  the  nerve  cells  is  weakened.  The  person  then  is 
ripe  for  an  attack  of  nervous  exhaustion. 

It  seems  probalile  that  an  inherited  tuberculous  taint  in  a  measure 
pi-epares  the  system  fnr  nen^ous  prostration.  Among  acquired  dis- 
e/ises  Hvpliilis  undoubtedly  impaii's  the  physical  strength  and  makes 
the  person  prcilispose^l  to  neurasthenia.  So,  I  l>elieve,  does  exces- 
sive iudulgen<'e  in  alcohol,  tea,  and  t4^bacoo,  and  I  would  add  an  ex- 
treme indulgence  in  tlio  carbohydrates,  such  as  candies,  sweets,  and 
pastrieg  of  all  kinds,  when  taken  continuously  in  excess  of  a  normal 
ratio. 

Dr.  C.  F.  Hodge  has  shown  that  when  the  nerve  c^lls  are  fatij^ued 
by  persistent  work  or  electrical  stironlation,  the  nucleus  of  the  cells 
decreases  in  size,  has  a  jagged,  irreimlar  outline^  loses  its  open  and 
n^ticulat-oil  appearance,  and  takes  a  darker  stain-— that  the  cell  proto- 
plasm shrinks  slightly  in  size  and  stains  more  feelily.  It  is  a  fair 
inference  that  human  beings  who  continually  and  for  a  long  time 
fatigue  their  nenous  system  finally  get  their  celln  into  a  like  state  and 
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80  disorganize  them  that  they  are  no  looger  repaired  properly  pJ^ 
bodies  and  nuclei  become  permanently  shrunken  and  hwae  their  nor- 
mal anatomical  structure.     This  view  explaiaa  certain  fonmi  of  txext-j 
rasthenia  that  come  on  gradually  as  the  result  of  i>ei'sistent  ovenn'or 
or  abuse  of  the  nervous  system,  with  bad  feeding  and  stimulation. 

A  considerable  number  of  cases,  however,  including  most  id  tin? 
traumatic  forms  of  neurasthenia,  come  on  suddenly  as  the  reiiult  ol 
a  single  severe  shock.  Here  we  must  invoke  some  other  agoucy,  anil 
tliis  I  take  it  to  l>e  the  vascular  system.  Under  the  inflaeuce  of  in-i 
tense  and  sudden  emotions  of  the  depressing  kind,  the  viisomot 
centre  and  the  whole  vascular  mechanism  go  through  a  kind  of  < 
vulsion,  and  thi^4  <Mmvulsive  disturlmnce  is  a  thing  which  tho  vw 
motor  system  of  those  predis|>ased  t<i  neurasthenia  is  anable 
withstand.  '  In  fact,  neither  e<Uu'ation  nor  past  experieucNi  had  trait 
the  vasomotor  system  of  the  pi-esent  day  to  bear  such  profouii 
emotions  as  ai'e  produced,  for  example,  by  the  exjierienceis  of  a 
rific  accident  and  intense  fnght.  We  are  no  longer  a  Dation  ■>{  figb 
ers,  and  are  not,  as  our  forefathers  wt^i-e,  sulijeet  any  day  to 
prises  and  alarms,  but  under  mtyai  circumst^mcee  live  a  life  in  wl 
sudden  and  powerful  emotions  do  not  enter.  A  conMilsive  dinlur 
ance  of  the  vasomotor  system,  therefore,  seems  jiennanently,  or 
least  for  a  long  time,  to  disturb  its  ecinilibrium.  The  nerre  wUs 
oonnectt-d  with  it  are  so  weakened  in  their  nutritive  and  ftmetic 
power  that  the  blood  is  not  carrietl  regularly  and  normally  ta 
nerve  centres  in  accordance  with  the  way  that  such  centric^  \\are  hmo 
accustomed;  hence  the  nerve  cells  l>ecome  impaired  in  nutrilioii  and 
functionating  power. 

Another  factor  undoubtedly  exists  in  the  production  of 
thenia,  and  that  is  the  irritation  of  the  nerve  centres  by 
generated  within  the  boilyt  Mos9o»  while  experimenting  tiprm 
diem  who  had  suffered  from  the  fatigue  of  a  day*8  march,  discoirf^nNl 
that  the  blood  of  a  fatigued  animal  injected  into  an  animal  at  rent 
caused  in  that  animal  the  symptoms  of  fatigue.  We  know  that  ta 
certain  forma  of  digestive  disorder  poistms  are  prolmbly  absorbed 
into  the  bkxxl,  and  we  know  also  that  in  gouty  and  litbjiBtiiio 
the  uric  mnd  and  other  products  of  defective  metabrdiam 
the  system  and  induce  many  of  the  symptoms  of  ne^uraai 
There  is,  therefore,  this  element  of  autotoxfomia  which  pml 
enters  measurably  into  the  production  of  neunisthenia.  The  ant 
however,  has  yet  to  Ije  worked  out  into  definite  shape.  Wlum 
sou  has  suffered  from  neurasthenia  for  a  considerable  time,  Hhf^t^  i 
no  doubt,  certain  more  or  less  |>ermanent  chang<^  in  tha  body, 
least  we  note  that  catarrhal  conditions  of  the  stomach  and  boirala  tmj 


ne  permanent^  and  that  aniemia  may  be  preeent.  In  cases  oc- 
curring ill  persons  advanced  in  life,  arterial  changes  probably  become 
more  rapidly  pronauneed  than  in  healthy  jjersons.  In  fact,  a  pro- 
longed neorasthenia,  with  the  accompanying  worry  and  meDial  de- 
pression»  no  doubt  hastens  and  accentuates  degenerative  vascular 
changes.  Dercuni  has  suggested  the  name  "tt*imiual  neurasthenia*' 
for  that  condition  of  chronic  nerve  exhaustion  in  which  anatii^mical 
changes  have  become  fixed. 

BUONOSIS. 

Neurasthenia  is  to  be  differentiated  from  the  following  conditioiis: 
hysteria,  major  and  minor;  hypochondriasis;  melancholia;  the  be* 
ginning  stage  uf  general  paresis;  simulation;  the  reflex  eflfects  of 
acme  gross  bodily  disease. 

Hysteria  major  is  distinguished  by  the  presence  of  the  stigmata 
of  that  contlition,  and  the  peri<Kli4*al  crises  which  occur.  In  the  ordi- 
nary or  minor  forms  of  hysteria  the  patient  dties  not  suffer  from  any 
of  the  classical  symptoms  (>f  uf^urastlienia;  slie  often  sleeps  well,  has 
no  f>ersistent  headm'hes,  has  a  good  appetite,  and  has  none  of  the 
characteristic  parjeHthesiH'  and  cephalic  sensations;  she  is  mentally 
lictive  and  alert,  and  often  gay  and  cheerful,  and  is  physically  strong. 
The  neunusthenic,  on  the  other  hand,  is  generally  depressed  and  seri- 
ous and  greatly  concerned  in  regard  to  her  condition.  She  is  docile 
and  quite  williDg  to  do  everytljing  possible  to  get  well.  She  has  no 
severe  emotional  crises,  and  none  of  the  globus  or  the  clavus  pains. 
Hysteria  minor  may  be  asso<:dated  with  neurasthenia,  and  in  women 
this  is  not  infrequently  the  c^ise.  The  French  have  for  this  combi- 
nation the  terra  "  hystero-neurasthenia, " 
^M  In  hypochondriasis  the  imtient  suffers  from  a  purely  mental  raal- 
^ndy.  There  is  almost  always  a  history  of  hereditary  taint,  and  the  pa- 
^Rietit  himself  usually  shows  somatic  signs  of  degeneratifm.  He  has 
few  of  the  stigmata  of  neurasthenia,  and  is  mainly  occupied  with  a 
'  fixed  idea  concerning  some  special  liodily  ailment.  It  is  this  isolation 
of  mental  syra[>tonis,  the  hereditary  taint*  and  this  very  marked  evi- 
dence of  the  purely  psychic  disturbance  whicli  sets  off  hypochondria, 
aa  at  present  underHtoml,  from  a  neunisthenia.  Hyi>ochondriai*s,  it 
may  be  added,  are  Ixidily  well  or  at  least  are  al»le  to  undertake 
physical  exertions,  which  neurasthenics  cannot  do.  Here,  again, 
however,  it  must  lie  borne  in  mind  that  a  jierson  starting  with  neu- 
raatbenia  may  finally  end  up  with  a  form  of  hypochondriasis;  that  is 
to  say,  he  gets  practically  cxivM  of  the  asthenic  symptoms,  but  hia 
mind  has  become  disturlied  by  his  iniinful  experience,  and  he  settles 
down  into  a  mild  grade  of  hypochondriasis. 
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The  early  stages  of  mild  forms  of  melauekoUa  simulate 
thenia*  This  is  so  mnelt  the  ease,  that  some  authors  have  described 
neuraathenia  as  an  abortive  form  of  melancholia.  We  have  alreadjr 
referred  to  this  under  the  he^id  of  **  neurasthenia  with  fixed  idetfli,** 
and  we  there  pointed  out  some  of  the  distinguishing  points  which 
enable  one  to  recognize  melanoholia.  The  loss  of  flesh,  pofiiiilmit 
loss  of  sleep,  rapid  puke,  motor  restlessness,  and  extreme  menial  d^ 
preesioD,  with  delus^ions  and  suicidal  ideas,  are  the  signs  which  en- 
able one  with  very  little  ilifficulty  to  distinguish  melaDcboUa*  Thia 
latter  disease,  also,  is  found  to  simulate  neurasthenia  mainly  in 
women  who  are  approaching  the  elimateria. 

In  the  early  stages  of  general  paresis  the  patients  suifer  from  neo* 
rasthenie  symptoms.  They  find  that  they  are  no  longer  ablela  wofk 
as  they  did  before,  their  sleep  is  disturbed,  they  are  excited,  forgelful, 
and  nervous.  They  have  not  yet  developetl  many  of  the  plijmil 
sympt<ims  perhaps,  hence  their  condition  suggests  and  is  often  nia* 
taken  for  a  simple  nervous  breakdown.  The  condition  is  Biiicli  mare 
pprfectly  simulated  when  the  patient  has  been  takitig  a  good  deal  of 
stimulation,  in  order  to  keep  himself  up  to  the  mark.  A  careful  ex* 
amination,  however,  soon  reveals  the  true  nature  o£  the  trouliU!. 
Even  in  the  early  stages  of  paresis  some  evidence  of  failure  cif  m^iti* 
ory  and  of  the  ix>wer  to  ^vrite  and  spell  correctly,  with  expaasiTi^ 
ness  of  ideas  will  be  found.  Besides  this,  a  physical  examiiiatioii  will 
show  extreme  tremor  of  the  hands,  tremor  of  the  face  and  totigiia»  and 
exaggerated  reflexes*  The  pupils  also  will  often  be  foond  to  he  mi- 
equah  It  is  true  that  facial  tremor,  toogue  tremor,  and  uu^ictal 
pupils  occur  in  neurasthenia*  but  they  are  rare  and  not  so  marked, 

A  patient  may  be  suffering  from  a  number  of  IxWlity  ailmesDlB, 
and  if  this  i>erson  be  at  the  same  time  of  a  somewhat  oervoai  cno- 
stitution,  the  c4>ndition  may  resemble  neurasthenia*  Thofie  {lenooi 
hanng  a  very  feeble  digestion,  with  dil»te<l  stofnacli  and  an  afcook* 
condition  of  the  alimentary  tract,  may  get  depressed,  fretfcd,  ao«l 
sleepless;  so  a  person  suffering  from  some  chronic  uti^rino  or  cfvarao 
or  bladder  trouble  may  present  many  symf^toms  of  ner^aus  irritatioo. 
It  must  dei>end  largely  upon  the  good  sense  of  the  physictan  to  meas- 
ure the  imx)ortance  of  the  local  troubles  as  compared  with  tboae  ol 
the  general  symptoms,  I  lielieve  that  the  full>  de\^lop»!d  type  ^ 
neurasthenia  is  rarely  brought  out  by  local  disease  aloQi>L^  skll.  I 
have  seen  cases  with  neurastlienic  symptoms  cured  for  a  tim«s  by 
washing  out  the  stomach,  and  enormous  relief  to  the  nerroits  irrita- 
tioQ  reault  from  treating  the  condition  of  tlie  blood  or  nUefiiig  tW 
uterine  disturbances. 


TREATMENT, 


767 


Course  and  Pbognosis, 

There  is  snch  a  thiDg  as  acute  neurastlieuia.  This  follows  pro- 
longed debauches  aud  loug  periods  of  excessive  mental  strain,  with 
loss  of  sleep.  Such  patients  may  present  all  the  signs  of  neuras- 
thenia, and  get  perfectly  well  in  two  or  three  weeks.  Neurasthenia, 
however,  is  essentially  a  chronic  disease,  and  when  speaking  of  it, 
we  refer  to  thin  tyi*e  of  the  disorder.  It  is  a  disease  which  comes 
on  aa  a  rule  gradually,  developing,  however,  in  the  course  of  a  few 
months.  It  may  come  on  suddenly  after  shocks  and  accidents,  and 
it  may  develop  or  follow  rapidly  after  ao  acute  infectious  fever*  It 
reaches  its  height  in  a  comparatively  short  time,  and  runs  a  course 
lasting  from  one  or  two  to  seven  or  eight  years.  Its  course  is  a  vary- 
ing one,  and  this  variation  is  paHicularly  noticeable  when  the  patient 
begins  to  get  weU*  The  patient  contiDues  to  improve  for  a  time  and 
then  suddenly  falls  back,  then  goes  forwards  again  and  thus  < fin- 
Taleeoence  progi-esses.  Complete  restoratinn  to  health  is  po«8il»le 
and  frequent,  but  the  patient  always  has  to  take  more  care  of  himself 
than  Ijefore.  As  a  result  of  an  attai'k  of  neurastlienia,  men  and  women 
who  have  suffered  from  it  are  ai4  thereafter  to  lead  very  saint-like 
and  ascetic  lives,  and  hence  they  as  a  rule  live  long.  It  used  to  lie 
Baid  by  Dr.  Beard  that  neurasthenics  would  have  a  long  and  happy 
old  age.  They  pass  through  the  valley  of  the  shadow  of  death,  but 
the  experience  may  be  a  profitable,  if  not  a  pleasant  one. 

Treatment. 

Naturally,  the  measure  of  leading  importance  in  the  treatment  of 
neurasthenia  is  rest,  and  the  problem  of  how  this  can  be  obtained 
is  the  first  one  to  confront  the  physician. 

In  the  severe  iypen  of  hystero-neurasthenia,  esiiecially  when  it  oe- 
curs  in  young  women,  the  apphcation  of  the  **  rest  cure"  which  has 
l»een  so  ingeniously  elal>orated  and  perfected  by  Dr,  Weir  MitcheU, 
is  undoubte<lly  the  liest  treatment,  I  do  not  find,  however,  that  men 
submit  themselves  readily  to  this  meitsure,  and  it  seems  to  me  to  an- 
swer l)est  in  those  neurasthenic  women  who  suffer  also  from  some 
liysteria,  and  who  are  reasonably  **  suggestable**  patients.  A  mtnli- 
fied  rest  cure  can  often  be  secured  by  making  the  patient  stay  in  bed 
until  after  midday  lunch  or  lie  down  for  an  hour  after  em^.h  meal, 
and  go  to  bed  early  in  the  ev«'ning,  Businei^s  men  will  often  cut 
their  business  hours  down  one-half  if  they  are  allowed  still  to  con- 
tinue some  work.  I  do  not  believe,  however,  that  the  physician 
should  often  use  lialf-way  measures,  and  it  is  best  to  impress  at 
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ooce  upon  the  patients  the  fact  that  nothing  is  of  gamiinh  imt^orlaiiw 
to  them  aa  to  get  well»  and  to  get  so  that  they  can  take  their  place  at 
tlieir  work  agaio.  Change  of  scene  is  usually  very  beneficial  to  zieniBA* 
themes,  but  travelling  is  injurious  to  them.  They  should  be  mut 
to  some  special  place  and  be  made  to  stay  there.  A  tour  aloof;  the» 
Mediterranean  coast  or  a  trip  to  Europe  often  brings  them  buck 
worse  than  when  they  went.  Much  the  same  can  be  said  of  trips  to 
various  places  in  the  South  or  West.  Some  of  the  sanitaria  in 
Germany,  some  of  the  places  in  the  Kiviera,  Egypt  and  Bemtiida, 
parts  of  North  and  South  Carolina  and  Arizona,  furnish  good  nssorti 
for  neiirfiathenica*  They  generally  do  better  in  the  mountaitM,  if 
the  altitude  is  not  too  high,  than  they  do  by  the  seashore*  Dr>\ 
windy*  sunny  climates  like  the  Colorado  plateau  and  [taris  of  CaU- 
foruia  and  the  Northwestern  States  are  too  stimulatiui;  for  mmt 
cases. 

Much  good  may  be  obtained  at  the  numerous  sanatoria  which  ei- 
ist  in  this  country.  Many  of  these  are  well  conducted  and  well  sujk 
plied  with  all  the  modern  ai*pliances  for  treatment.  It  is,  however, 
always  a  serious  thing  to  send  a  neurasthenic  to  a  sanatorium,  for  tbo 
reason  that  if  he  stays  there  too  long  he  becomes  oontaminatod  with 
the  atmosphere  of  invalidism  about  these  places  and  develops  h>Tw> 
chondriacal  ideas  as  to  his  diet,  his  liver,  his  stomach,  his  aleepkes- 
ness,  and  his  various  sensory  disturbances.  In  sending  a  pattest  to 
a  sanatorium,  it  is  a  wise  j^lan  to  tell  him  not  to  si*iv,  onder  any 
consideration,  longer  than  six  weeks ;  usuaUy  four  is  better.  In  th** 
summer  time  great  benefit  can  be  secured  by  camping  out  in  Ibp 
woothj  and  living  a  purely  outiloor  life,  away  from  all  the  ooziTeii* 
tionalities  and  restraints  of  civilization* 

The  diet  of  neurasthenics,  according  to  the  views  of  most  Ameri- 
C4in  physicians,  should  be  chiefly  a  nitr(3genous  one,  and  my  dir«^ 
tious  are  that  the  patient  can  eat  meats,  fish,  eggfi,  gr«^n  vegelabli», 
and  fruits.  Milk  c^n  almost  always  be  taken*  at  least  for  a  abort 
time*  There  is  a  certain  class  of  litlm^mic  patients  who  do  liest  Dpan 
milk,  vegetables,  and  fruit,  with  practically  no  meat;  these,  how- 
ever, are  in  the  minority.  In  general,  tea  and  coffee,  alcohol  and 
tobac*eo,  are  to  be  entirely  [>rohibited,  but  this  is  not  an  afanolafti 
rule*  In  some  cases  coffee  is  beneficial,  in  some  tea  doea  nn  harm* 
and  in  others  a  small  amount  of  whiskey  or  dry  wine  and  a  cifCir 
are  also  harmless.  The  physician  has  to  determiDe  Ikia  by  Ae 
reactions  and  habits  of  the  patient.  Neurasthenics  nsiially  drink 
too  little  water  and  it  Ls  wise  to  prescribe  a  certain  amoont  for  Aero. 
Four  or  five  glasses  of  water,  which  may  lie  either  plain  or  ^IWHuiMwl, 
are  to  be  taken  daily.    I  find  no  sf>ecial  advantage  io  the 
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mnch  advertised  litbiu  and  spriog  waters.  In  dyspeptic  patients  the 
meals  should  be  small  in  amount  and  taken  at  frequent  inten^als; 
three  light  regular  menU  a  day  and  a  little  food  in  between  form  a 
regimen  which  usually  anawers  well 

Hydrotherapy,  elettricity,  and  massage  are  all  measares  which 
prove  of  8er\dce  to  the  neurasthenic.  Of  these,  hydrotherai»\  is  the 
most  useful,  though  ita  value  can  be  overestimated.  The  ordinary 
prescriptions  consist  in  the  cold  sponge  hath  every  morning,  and,  if 
it  is  practicable,  the  use  of  a  Chan-ot  or  a  Scottish  douche  every  other 
day.  In  women  wet-packs  with  massage  are  sometimes  heljiful^ 
particularly  in  cases  in  which  there  is  a  great  deal  of  nervousness  aud 
motor  irritation.  At  night  a  lukewarm  bath,  at  a  temi^erature  of  95% 
for  ten  minutes   sometimes  relieves   the   partesthesia  and  sleejdesa- 

Massage  seems  to  me  of  eot  very  much  use  in  men,  but  it  is  often 
grateful  and  helpful  to  women,  and  when  a  great  deal  i»f  rest  is  to  l^ 
enforced,  it  is  essential  U>  employ  it  for  b<jth  sexes. 

Physiciil  exercise  is  an  agent  of  enormous  value  in  neurasthenia, 
and  the  lulveut  of  the  bicycle  has  done  a  vast  deal  of  goo<l  in  relieving 
this  condition.  Horseback-riding  is  probably  just  as  efficient,  but 
much  less  jiractie^L  Many  i^ersons  are  greatly  wedded  to  the  exer- 
cise of  walking,  and  it  seems  to  best  fit  their  needi*.  It  is»  however, 
a  kind  of  exercise  which  does  not  take  the  patient's  mind  off  himself, 
and  does  not  develop  the  respiratory  functions  as  well  as  other  meas- 
ures do*  Golfing  fills  in  this  lack,  and  this  sport  will  doubtless  be  of 
aervioe  in  neurasthenia. 

The  dnigs  of  most,  value  are  the  bromides,  nux  vomica,  mineral 
acids,  quinine,  irnu,  valerian,  the  coal-tar  antineuralgics,  the  hyi> 
notics,  and  saline  and  alkaline  laxatives  and  salicylates. 

The  V)romide  of  soilium  or  potassium  shouM  be  given  in  small 
doses;  it  should  lie  kej^t  up  for  a  limited  time  and  then  gradually 
reduced.  At  the  same  time  or  later  the  patient  may  be  given  a  tonic 
mixture  coutaiuing  such  drugs  as  the  symptoms  suggest.  Quinine 
must  be  given  carefully,  as  it  causes  increase  of  nervousness  in 
many. 

Phosphoric  and  muriatic  hciAh  are  the  two  mineral  acids  most 
often  of  use.  These  acids  are  usuidly  Vietter  given  after  meals.  The 
saccharated  carbonate  of  iron  or  Bland's  pills,  if  given,  should  be 
given  generously,  i.e.,  in  doses  of  thirty  grains  daily.  The  l^est 
preparations  of  iron  are  the  tartrate  of  iron  and  i>otA88ium,  the  car- 
bonate, the  citrate,  and  the  tincture.  I  find  no  especial  benefit  from 
the  albuminate  or  the  peptonized  preparations. 

The  foregoing  covers  in  a  general  way  the  measares  to  be  used  in 
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By  speech  ib  to  be  umlen^tocxl  the  snm-totAl  of  those  proeasftes  by 
which  ideas  are  received  froia  or  roniinmiicated  to  another  mind. 
The  disorders  of  speech  are  uot  only  of  the  greatest  intereet  as  psy- 
chological phenomena,  but  in  practical  medicine,  as  synqit^ima  of  local- 
izt*d  brain  disease,  they  are  second  in  impoiiance  only  to  the  jiarulyses. 

When  the  attempt  was  first  made,  some  thirty *fi%*e  years  ago,  to 
localize  the  faculty  of  speech  in  the  brain,  but  one  ceotre  for  speec»h 
was  spoken  of,  that  now  known  as  BrcM^a's  convolution  or  the  motor 
8]ieech  centre.  It  was  soon  found,  however,  that  disease  of  other 
parts  of  the  hraiu  interfered  with  the  use  of  language,  and  we  now 
know  that  tliere  are  four  cortical  centres  necessary  for  the  full  use  i>f 
words :  the  auditory  centre  by  which  words  are  heard,  the  motor  8i)eich 
centre  by  which  they  are  uttered,  the  visual  centre  by  which  they  are 
seen,  and  the  writing  centre  by  which  the  motions  of  the  right  hand 
are  coordinated  in  writing.  These  four  centres  are  connected  one  with 
another  and  also  with  their  corresponding  peripheral  organs,  the  ear, 
the  vocal  apparatus,  the  eye,  and  the  muscles  moving  the  hand,  and 
with  those  parts  of  the  brain  concerned  in  ideation,  that  is,  with  all 
the  cortical  centres  for  sensation. 

Henoe  it  is  evident  that  si>eech  is  a  very  eomplicAted  process. 
It  includes  the  action  of  the  eye  and  ear,  the  flow  of  nervous  im- 
pulses  from  these  organs  to  the  au<Iitory  and  visual  centres  in  the 
cortex,  the  i*lay  of  association  impulses  Wtween  these  and  other  sen- 
sory centimes  arousing  ideas,  and,  finally,  the  excitation  of  the  periph- 
eral organs  to  utterance  or  wTiting.  It  is  impossible  to  understand 
or  rememl»er  the  different  ways  in  which  speech  is  disordered  with- 
out a  definite  conception  of  the  relation  of  these  prooesseB  to  each 
other.  This  can  best  l>e  gained  by  studying  the  orderly  development 
of  langiiage  processes  in  a  child,  considering  each  step  in  the  light  of 
our  present  knowledge  of  the  localization  of  functions  in  the  brain. 
It  is  a  great  merit  of  Wernicke  and  Lichtheim  that  they  have  tried  to 
repraaent  ai?curat*»ly,  by  means  of  diagrams,  the  action  of  the  brain 
antres  in  the  different  ways  of  using  language  and  the  defects  that 
tnust  result  fi-om  disease  of  the  various  centres  or  conducting  patlis. 
objection  has  of  late  been  made  to  their  metho<is,  but  with* 
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out  good  reasoD.  If  we  think  of  these  processes  as  physical  i 
we  must  have  the  aid  of  mental  if  not  of  actual  diagrams,  and 
gram  actually  drawn  makes  our  thought  suflSciently  precis 
rigorously  tested  by  comparison  with  the  facts  of  clinical  obsei 

The  Acquisition  of  Language  by  a  Child. 


;  Tfie  Meaning  of  Words.— -The  words  which  a  child  hears 

*<  the  first  months  of  its  life  are  to  it  sounds  without  significana 

first  step  it  takes  in  the  acquisition  of  language  is  to  learn  th( 
ing  of  a  few  of  them.  The  nerve  currents  started  in  the  intei 
travel  along  the  fibres  of  the  auditory  nerve  to  the  auditory 
in  the  medulla,  whence  fresh  impulses  are  sent  to  the  auditory 
in  the  cortex.  It  is  now  quite  definitely  established  that  the  a 
centre  of  each  hemisphere  is  the  x)osterior  half  or  two-thirdf 
first  temporal  convolution  and  the  adjacent  part  of  the  second 
only  when  impulses  started  in  the  ears  reach  these  centres  anc 
I  ]  them  to  a  discharge  of  nervous  energy  that  the  sensation  of  sc 

curs.     Each  ear  is  connected  mainly  with  the  cortical  centre 
opposite  side,  but  also  to  a  considerable  extent  with  that  on  tl 
side.     As  a  mere  sound,  a  word  is  probably  heard  equally  - 
the  right  and  left  auditory  centres,  but  it  is  only  through  the 
that  this  sound  has  a  meaning. 

Now,  the  meaning  of  a  word  is  always  the  memory  of  a  se 
or  group  of  sensations.  The  meaning  of  the  word  red,  for  e: 
is  the  memory  of  the  color  red.  It  is  one  of  the  fundamental 
psychology  that  if  two  sensations  frequently  occur  at  the  san 
or  in  close  succession,  one  of  them  occurring  afterwards  alone 
caU  the  memory  of  the  other.  After  a  child  has  seen  the  color 
at  the  same  time  heard  its  name,  the  two  sensations  become  assc 
what  was  a  mere  sound  now  revives  the  memory  of  a  color  anc 
a  meaning.  How  cap  we  picture  this  association  as  a  physics 
ess  in  the  brain?  Each  time  that  the  sensation  red  occurs  th 
cal  visual  centre  (V,  Fig.  37)  is  excited  in  a  peculiar  way  and  h 
such  a  condition  that  it  will  be  more  easily  excited  in  the  sa 
in  the  future.  Moreover,  as  the  nerv^e  cells  in  this  region  i 
nected  ^vith  other  parts  of  the  brain  by  nerve  fibres,  the  ex 
is  not  limited  to  them  alone,  but  tends  to  arouse  other  centres, 
these  the  auditory  centre,  A.  If  A  is  excited  at  the  same  time 
sound  of  the  word  red,  it  also  tends  to  excite  other  centres  i 
its  connecting?  fibres,  so  there  is  a  double  excitation  along  tl 
AV.  The  oftener  this  double  process  is  repeated  the  less  the  res 
along  the  path  AV  and  the  more  ready  each  centre  is  to  res 
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an  impulse  from  the  other.     Finally  the  two  centres  become  ao  related 

I  to  each  other  that  whenever  the  sound  of  the  word  is  heard  the  aiidi- 
lory  centre  sends  to  the  visual  centre  an  impulse  strong  enough  to 
excite  it  in  the  same  way,  although  not  so  vigorously,  as  the  actual 
color  would.  Instead  of  the  color  sensation  we  have  the  memory  or 
ideA  of  it»  which  is  said  to  be  associateti  with  the  sound  of  the  word, 
Tlie  fibres  connectiog  the  two  centres  are  called  association  tibres* 
Two  associated  ideas,  however,  do  not  necessarily  exist  in  different 
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^P^Bfi9^.~DI*«rmoa    of  Che   \j^  OrMjriil  Hemlsphen*.     A,    Aiiditoir   o«>ntrp;    JIf, 
H^    «Mnlt«;    1*4  Tisual  oeotre;  O^  centre  Tor  c^^rdin&tidn  <st  Lh«^  mnvemcntH  of  (br  ri^tit  1 
^^    wiiUiig.    The  dotted  UiMt  iDdloste  iiooiHtfoii  abre»  »od  the  ajtow  s  tlua  dlr«etioa  of  i 
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centres ;  both  are  often  in  the  same  centre,  in  which  case  the  aeeod- 

Iation  is  said  to  lie  intracentrab 
By  a  precisely  similar  process  the  memory  of  the  sensations  sweet, 
ibitter,  sour,  and  salt  h?uH  become  aeeociated  with  the  sounds  of  the 
correeponding  wonk;  but  in  these  cases  the  association  impulses 
from  the  auditory  centre,  instead  of  passing  backwards  to  the  centre  for 
Tisual  memories,  pass  forwards  and  inwards  to  the  centre  for  taste. 
In  the  same  way  such  words  as  stench  and  j^erfume  have  their  meaning 
Bin  the  centre  for  smell,  smooth  and  rough  in  that  for  touch,  heavy 
Hand  light  in  that  for  museuhir  sense,  sting  and  ache  in  that  for  pain, 
and  so  on.  It  will  be  readily  seen  that  words  may  be  divided  into 
classes  according  to  the  sensory  centre  that  is  amused  and  the  kind 
of  sensation  that  is  recalled  when  the  word  is  heard,  and  that,  as 
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these  centres  are  in  different  parts  of  the  cortex,  the  associatic 
for  one  class  of  words  must  be  quite  distinct  from  that  for  a 
The  practical  importance  of  this  lies  in  the  fact  that  a  lesion 
I  so  placed  as  to  interfere  with  the  association  impulses  going  t 

I  one  centre,  thus  preventing  words  that  appeal  to  that  centi 

being  understood,  while  words  of  other  classes  are  readily  c 
hended. 

Most  words,  however,  do  not  have  for  their  meaning  a  singl 
»  memory,  but  a  combination  of  such  memories.     The  sound 

\  word  orange,  for  instance,  arouses  in  the  visual  centre  the  n 

of  the  color  and  form  of  an  orange;  in  the  centres  for  touch  ar 
cular  sense  ideas  of  smoothness,  roundness,  weight,  and  solid 
the  centres  for  taste  and  smell  the  tartness  and  aroma  of  an  < 
All  of  these  scattered  sense  memories  are  bound  to  one  anot 
association  impulses  and,  together  with  the  memory  of  the  soi] 
utterance  of  the  word,  they  constitute  the  concept  orange. 

The  understanding  of  words  is,  of  course,  interfered  with  b; 
nary  deafness,  simply  because  they  are  not  heard ;  but  it  is  al 
that  disease  in  or  near  the  left  auditory  centre,  without  pre^ 
words  from  being  heard,  may  prevent  them  from  being  undersi 
cutting  off  the  association  impulses  to  other  centres.  This  ii 
to  understand  words  that  are  heard  is  called  word-deafness. 

The  V iterance  of  Words, — After  learning  to  understand  a  l&s< 
a  child  begins  to  utter  some  of  them.  The  simpler  movement! 
vocal  organs  have  already  been  acquired,  and  their  cortical  cer 
the  lowest  part  of  the  motor  area  are  well  developed.  But  to  a 
these  movements  so  as  to  form  articulate  words  another  centre 
into  action,  the  motor-si)eecli  centre  or  Broca's  centre,  situateii 
base  of  the  left  third  frontal  convolution  (]Vf,  Fig.  37).  In 
stored  the  memories  of  the  movements  necessary  for  the  artic 
of  each  word. 

To  combine  the  elementary  sounds  into  words  this  centre 

of  course,  control  the  action  of  the  lower  nerve  centres  for  th< 

organs,  that  is,  the  motor  nuclei  of  the  fifth,  seventh,  tenth,  el< 

and  twelfth  nerves.     Whether  this  control  is  effected  through  t 

rate  path  leading  directly  to  these  nuclei,  or  by  regulating  the 

j  of  the  cortical  centi-es  for  the  simpler  movements,  which  in  tu 

I  trol  the  nuclei,  is  not  yet  known.     It  is  known,  however,  tl 

■  fibres  conducting  speech  impulses  to  the  nuclei  pass  through 

ternal  capsule  where  they  frequently  suffer  injury. 

The  first  utterances  are  imitations  of  words  frequently  he 
the  child,  ])robabl y  without  any  sense  of  their  meaning.  Thi^ 
tive  process  is  an  acquired  reflex.     The  auditory  centre,  on  i)er 
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the  sound  of  the  word,  seDds  impulses  to  the  motor-speech  centre, 
aronsing  it  to  send  such  impulses  to  the  vocal  organs  as  will  cause  the 
word  to  be  uttered*  It  m  im|>ortaiit  to  note  that  the  motor  processes 
of  speech  develop  only  under  the  guidance  of  thn  auditory  centre. 
Deafness  occurring  in  childhood  not  only  prevents  further  progress 
in  learning  to  talk,  but*  up  to  the  age  of  four  years,  and  in  some  cases 
tuuch  later,  it  causes  the  loss  cif  the  power  of  articulation  already  ac- 
uired.  On  the  other  hand,  the  motor-si^eech  centre  has  a  very  im- 
portant influiince  nimn  the  auditory  centre.  The  souod  of  a  word  is 
much  more  distinct  when  we  rememl>er  iti*  utterance,  no  doubt  owing 
association  impidses 
ing  l>at*k wards  from 
toca's  centre  to  the  audi- 
tory centre. 

Althougli  the  fiist  ut- 
ranees  are  imitative  re- 
flexes, a  child  soon  begins 
to  use  worils  to  exi>ress 
its  meaning.  It  is  evident 
that  the  process  of  ex- 
pressing ideas  in  w^ords 
must  liegin  in  the  ceuti'es 
for  ideas,  that  is,  in  the 
sensory  centres.  How  do  these  centr€V8  act  upon  the  motor  centar^s 
so  as  to  cause  tlje  utterance  of  the  apjtropriate  words?  Let  us 
auppoae  that  the  idea  of  reilness  occurs  in  the  mind  of  a  ehi]d» 
mid  that  us  a  result  it  utters  the  wortl  red.  The  idea  is  a  visual 
lemory  resulting  from  the  actinty  of  the  visual  centre  (V,  Fig.  37). 
e  might  expect  this  centre  to  excite  the  motor-siieech  centre 
directly,  by  the  path  VM,  and  no  doubt  it  d(>es;  but  tliis  di- 
re<*t  excitatioo  is  an  inefficient  one.  If  the  auditory  centre  is  de- 
strnyed»  the  rest  of  the  brain  remaining  intact,  the  patient  is  able  to 
talk,  Vmt  only  in  an  uninti^^lligible  jargon.  In  such  a  patient  the  idea 
if  retbiess,  instead  of  causing  the  word  red  to  l>e  pronounce<l,  would 
call  forth  a  different  word,  or  |)erhaps  an  unintelligible  sound.  Tliia 
h()W*s  conclusively  that  the  cooperation  of  the  auditory  centre  is 
ecessary  to  the  correct  expression  of  ideas.  We  must  supiK^e  that 
the  motor  centre  works  under  the  influence  of  two  sets  of  impulses, 
as  shown  diagrammatically  in  Fig.  38.  In  the  case  supposed  one  im- 
pulse, VM,  arouses  the  motor  centre,  hut  does  not  determine  what  it 
all  do.  At  the  same  time  another  inipulse,  VA,  arouses  in  the  audi- 
TV  centre  the  memory  of  the  sound  of  the  word,  and  this  centre  then 
an  impulse,  AM,  to  the  motor  centre  insuring  the  utterance  of 


m 

Fin.  m  —Hiat^nm  niustntizii?  tbe  CervbrftJ  Proc««  In  Ut- 
tter'ms;  a  Word  Correspotiilkig  io  &  rinuiH  Idt>»,  or  in  Read- 
ing Aloiirt  without  Und^rstAtMUng  wtuit  b  Hevd.  T,  A, 
«nd  .V.  vteuAl.  Auditory,  And  motof-ffpe«cti  oentren.  The 
ji«ocl*Hon  Impulom,  stnitlnic  from  f^  flow  at  liidlo»C«d 
by  the  arrows,  nnd  end  In  the  Imputoe*  Mm,  going  to  Um 
motor  DUclet  of  the  toc«I  orgwii. 
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the  correct  sound,  just  as  it  did  when  words  were  first  utterec 
tative  reflexes. 

What  has  been  said  of  the  idea  of  redness  and  its  expresi 
obviously  apply  just  as  well  to  other  visual  ideas,  and  also  tc 
ideas  occurring  in  other  sensory  centres.  But  most  words 
ideas  which  are  not  simple  but  consist  of  two  or  more  sense  n 
having  their  seat  in  separate  regions  of  the  cortex.  On  ex 
such  an  idea  it  will  be  found  that  one  of  its  component  sense  n 
predominates  over  the  others,  and  that  this  is  usually  the  vis 
Think  of  any  object  and  its  visual  image  at  once  appears  in  co 
ness.  Even  molecules  and  atoms,  which  no  one  has  ever  s 
pictured  to  ourselves  as  visible.  So  prominent  is  the  yisoal  i 
the  idea  of  most  objects  that  it  might  seem  to  be  the  entire  idea 
closer  examination  we  readily  see  that  with  the  memory  of  i 
and  color  of  an  object  are  associated  sensations  of  touch  and  n 
effort.  When  we  picture  feathers  to  ourselves  we  feel  that  1 
light  and  fluffy,  and  when  we  imagine  a  cannon  ball  we  feel  tl 
solid  and  heavy.  The  predominance  of  the  visual  component 
ideas  makes  it  extremely  probable  that  in  spontaneous  speech  t 
cipal  association  tracts  by  which  ideas  recall  the  sound  and  utte 
the  proper  words  are  those  from  the  visual  centre  to  the  audil 
motor-speech  centres.  At  the  same  time  all  the  sensory  ce: 
which  the  qualities  of  an  object  are  remembered  probably  ai 
calling  the  name,  and  impulses  from  any  of  them  may  alone 
cient.  Thus  the  name  of  an  apple  may  be  recalled  by  seeiuj 
distance,  or  by  feeling,  smelling,  or  tasting  it  with  the  eyes 
Writers  on  this  subject,  while  fully  recognizing  the  fact  that ' 
no  single  centre  for  ideas,  have,  for  convenience,  represented 
centre  in  diagrams  of  the  speech  processes.  There  can  be  n< 
tion  to  this  if  it  is  always  remembered  that  this  diagrammatic 
for  ideas  stands  for  any  or  all  of  the  sensory  centres ;  otherw 
likely  to  mislead. 

Broadbent,  followed  by  Mills  and  others,  has  supposed 
sy)ecial  concept  or  naming  centre  exists  in  the  sensory  par 
cortex,  and  that  in  the  motor  part  there  is  a  si>ecial  "  propositic 
centre  wliose  work  it  is  to  arrange  words  into  sentences.  I 
standing  tlio  great  consideration  due  the  individual  suppo 
this  hypotbpsis,  it  has  generally  been  rejected  as  superflnoui 
cent  writers. 

As  a  child's  command  over  language  increases,  there  is  ; 
spouding  growth  in  intelligence,  and  that  this  growth  is  lar 
pendent  upon  tlie  ability  to  receive  and  express  ideas  by  n 
words  is  shown  by  the  slow  development  of  intelligence  i 
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muiea.  How  far  does  thought  depend  on  words?  is  not  only  an  iu- 
terestiug  but  a  very  practical  queation,  for  it  is  often  iniportaot  to  as- 
certain the  mental  condition  of  a  patient  whom  diseatie  has  deprived 
of  the  use  of  language.  That  it  is  possible  to  carry  on  very  definite 
and  coherent  mental  processes  without  the  aid  of  words  must  be  eW- 
dent  to  those  with  any  power  of  introspection  whatever.  One  familiar 
with  fcHjtball  can  recall  every  incident  of  a  game  as  it  would  api>ear  to 
him  without  necessarily  thinking  of  a  single  word,  The  players  in 
such  a  game,  in  ileciding  where  to  throw  tlie  ball  or  how  to  elude  op- 
ponents, make  exceedingly  rapid  inferences  of  a  highly  rational  char- 
acter without  the  use  of  words.  The  chess-player  contemplating  a 
move  may  foresee  in  a  aeries  of  visual  imagen^  without  accompanying 
words,  many  of  its  possible  conse<iuences,  and  govern  his  ac^tion  ac- 
cordingly. Kow,  to  most  peo]»le,  such  mental  processes  are  thought, 
and  therefore  they  say  that  thought  without  words  is  not  only  pos- 
sible, but  constitutes  a  large  part  of  subjective  experience.  This  is 
in  accord  with  the  fact  that  aphasie  |)atients  often  play  games  and 
e?en  transact  business  with  consitlerable  intelligence. 

On  the  other  hand,  it  is  etiually  plain  that  most  of  our  thiuking  is 
done  by  means  of  words.  The  examples  of  thought  that  have  been 
given  include  concrete  iileas  only.  Abstract  ideas  recjuire  the  aid 
of  words  to  bring  tbem  into  consciousness.  We  may  think  of  retl, 
blue,  or  yellow  without  the  corresponding  words,  but  we  can  have  no 
idea  of  color  in  general  without  a  word,  or  at  least  a  sign,  for  it.  The 
more  abstract  an  idea  is  the  vaguer  are  the  sense  memories  constitut- 
ing it.  This  must  he  so  because  an  alistract  word  stands  for  any  one 
of  a  numljer  of  diflerent  concrete  ideas,  as  an  algebraic  letter  repre- 
BQuts  any  one  of  different  quantities.  The  word  is  the  only  sense 
memory  that  is  associated  with  all  the  concrete  ideas.  Take  it  away 
and  the  individual  ideas  remain,  but  there  is  nothing  to  tmite  them 
into  one  group;  the  general  idea  has  disaiii)eared. 

For  all  inferenc^.s  drawn  from  general  truths,  for  the  oarefol 
weighing  of  evidence,  for  the  deliberate  consideration  of  the  conse- 
quences of  any  but  the  simplest  action,  alistract  ideas  are  necessary 
and  so  are  alistract  words.  It  should  \n\  said,  however,  that  there  is 
some  very  strong  testimony  contr*Mlicting  this  statement.  The 
French  professor  of  physiology,  Lordat,  who  for  a  time  suffered 
from  a  complete  loss  of  the  memory  of  words  and  afterwards  re- 
covered and  wrote  an  able  analysis  of  speech,  said  that  while  the  loss 
of  words  was  complete,  he  could  think  perfectly  well.  This  testi- 
m<my  has  generally  been  disbelieved,  yet  it  certainly  seems  arbitrary 
■in  disregard  a  positive  statement  from  so  competent  a  witness  with* 
9ut  at  least  some  ex[>lanation  of  how  he  could  be  so  mistaken  in  re- 
Vou  X— 49 
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gard  to  his  own  mental  processes.    It  seems  to  me  that 
explanation  can  be  furnished. 

Theoretically  abstract  words  represent  equally  all  the 
qualities  or  objects  generalized  by  them,  but  this  is  not  stri 
The  word  color  will  habitually  arouse  the  idea  red  in  on 
blue  in  another,  and  green  in  a  third,  although  it  is  fully  m 
that  it  applies  to  all  colors.  The  word  beauty  to  paints 
ideas,  more  or  less  definite,  of  agreeable  forms  and  colors, 
cians  memories  of  delightful  sounds.  Lordat  may  have  1 
associated  vivid  concrete  ideas  with  abstract  words,  and  th 
alone,  revived  in  proper  order,  may  afterwards  have  been 
for  abstract  ideas.  He  claimed,  for  example,  that  he  full^ 
ated  the  meaning  of  the  formula,  "  Glor}'  be  to  the  Father  b 
Son  and  to  the  Holy  Ghost,"  without  being  able  to  recall 
word  of  it.  If  we  suppose  that  with  the  word  glory  he  had  1 
associated  the  idea  of  a  bright  light  or  a  burst  of  music,  wii 
the  visual  image  of  a  venerable  and  majestic  man,  with  Soi 
ventual  image  of  Christ,  and  with  Holy  Ghost  the  image  o 
we  can  readily  understand  how  these  sensory  images  might  I 
in  order  during  a  religious  service,  and  seem  to  be  the  full 
of  the  absent  words,  which,  of  course,  they  were  not.  In 
way,  when  he  thought  of  the  subject  matter  of  his  lectures 
jected  improvement  in  their  arrangement  without  any  recoU 
the  words,  it  is  probable  that  what  he  really  considered  was  ] 
representation  of  physiological  processes  and  the  sensations 
ally  associated  with  the  delivery  of  the  lectures. 

Without  dwelling  longer  on  this  interesting  question,  we 
elude  that  aphasies  who  cannot  recall  the  sound  of  word 
those  who  have  learned  to  substitute  signs  for  words)  cann 
any  course  of  thought  involving  the  use  of  abstract  ideas. 

The  power  of  spontaneous  speech  may  be  lost  in  a  variety 
Speech  will,  of  course,  be  prevented  by  destruction  of  Broca 
or  of  the  tracts  connecting  it  with  the  bulbar  nuclei  for  spe< 
these  nuclei  tliemselves.  It  is  also  greatly  impaired  by  dises 
auditory  centre,  so  that  paraphasia  (the  substitutic^n  of  wro 
and  elementary  sounds  for  the  right  ones)  is,  next  to  word- 
tlie  most  important  symptom  of  auditory  aphasia.  Mc^reove 
of  any  of  the  centres  for  ideation,  or  of  the  tracts  counectii 
the  auditory  and  motor-speech  centres,  interferes  with  the  sp( 
utterance  of  any  word  whose  idea  resides  in  this  centre.  ' 
ease  of  the  visual  centre  (angular  gyrus)  or  of  ihe  region  juj- 
of  it  interferes  with  the  naming  of  colors,  forms,  and  ordinar 

Beading. — AMien  a  child  begins  to  learn  to  read  it  has  ; 
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large  store  of  words  whict  it  readily  tmderstands  and  ntters.  Learn- 
ing to  read  consists  e«seotially  in  the  arbitrary  association  of  ele- 
mentary sounds  with  printed  letters,  and  in  learning,  at  the  eight  of  a 
j^word,  to  utter  in  quick  succession  the  sounds  represented  by  the  let- 
PPierB.  At  first  each  letter  must  be  seen  separately  in  order  that  its 
sound  may  be  i>rodiieed,  but  after  practice  the  appejirance  of  a  famil* 
iar  word  as  a  whole  recalls  its  utterance  as  a  whole  mthout  tlie  inter- 
mediate process  of  sr>elling.  The  mere  production  of  the  sounds  at 
first  so  oc*cu]iie.s  the  attention  of  the  beginner  that  their  meaning  is 
scarcely  cf)nsidered*  But  the  learner  very  soon  perceives  that  the 
sounds,  thua  mechanically    jvrfxluced,  are  familiar,  and  he  becomes 

keonscious  of  the  meaning  of  what  he  rea^k,  just  as  if  it  were  spoken 
to  him.  For  a  time  it  is  necessary  to  read  aloud  in  order  to  under- 
btand;  the  printed  characters  do  not  represent  ideas,  but  sounds, 
which  have  previously  U^^ome  asHcx^iated  with  idta^,  and  the\  have 

■no  meaning  until  they  ai^  translated  into  the  corresponding  sounds. 
With  practice,  however,  it  becomes  possible  to  suppress  ibe  actual 
utterance  and  still  understand  what  is  read ;  even  the  slight  movements 
of  the  vocal  organs,  which  persist  so  long  in  children,  are  ultimately 
dispensed  with.  Do(*s  this  metin  that  the  nature  of  the  process  has 
changed,  and  that  ideas  are  now  directly  asscx^iated  with  the  printed 
wonls?  No,  the  reader  is  still  conscious  of  every  movement  of  the 
vocal  organs  that  he  would  make  in  uttering  the  words  and  of  the  im- 
pression that  every  word  would  make  upon  his  ear.  In  memory  he 
■both  feels  and  hears  liimself  talk. 
This  much  may  l>e  deduced  by  each  one  from  his  own  subjective 
©xperienoe.  Now  let  us  consider  the  physical  process  of  reading  as 
it  goes  on  within  the  brain.  Evidently  this  begins  in  the  half- vision 
centres  with  the  reception  of  visual  impulses  from  the  retime.  Here 
the  sensation  of  sight  occurs,  but  it  is  the  general  lielief  that  visual 

P  memory  has  a  seiiarate  seat  in  the  angular  gyri,  and  that  the 
memory  of  printed  or  written  words  resides  only  in  the  left  angular 
gyms. 

Pit  seems  to  me  highly  improl>able,  notuithstanding  the  eminence 
of  many  who  hold  this  opinion,  that  the  memory  of  a  sensation  should 
be  in  any  other  centre  than  the  one  in  which  the  sensation  origiuallv 
occurred.     Yet  it  is  a  well-establishe^i  fact  that  damage  to  the  left 
ingular  gyrus  prevents  written  or  printed  words  from  being  nnder- 
Estood,  and  impairs  or  tlestroys  the  memory  of  tlieir  api»earance,  and 
[tliis  Ls  taken  as  proof  that  the  angnlar  gyrus  is  a  higher  visual  centre, 
'*[)ecially  devotixl  to  the  preserintion  of  nsnal  memories,  while  those 
Irortical  areas  aliout  the  calcarine  fissure  on  each  side  (the  half- vision 
res)  are  (*oiioerned  only  in  the  sensations  of  sight.    I  believe  the 
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true  explanation  of  the  fact  is  the  one  advanced  by  Lissauer,  ^ 
substantially  as  follows : 

The  projection,  through  connecting  nerve  fibres,  of  the 
image  upon  the  half-vision  centres  suffices  for  sensations  of  cc 
only  very  imperfectly  for  those  of  form.  Our  finer  perception 
depends  upon  the  movements  of  the  eyeballs  in  following  th^ 
of  an  object.  The  angular  gyri  are,  strictly  speaking,  noi 
visual  centres,  but  centres  for  the  supplementary  sensations, 
associated  with  those  of  vision,  caused  by  the  movements  of 
balls.  If  these  sensations  of  movement  do  not  occur  the  finer 
tion  of  form  is  lost,  and  if  they  cannot  be  recalled  the  me 
form  is  lost.  As  the  movements  of  the  eyeballs  are  so  cl( 
sociated  with  the  strictly  visual  sensations  in  the  half-vision 
each  angular  gyrus  is  directly  connected  with  the  adjacent  ha 
centre,  and,  as  the  eyes  must  move  together,  the  two  angular 
directly  connected  with  each  other  by  fibres  of  the  corpus  a 
The  forms  of  ordinary  objects,  and  perhaps  of  figures,  are  p 
and  remembered  by  either  angular  gyrus,  but  the  more  difiScn 
of  letters  and  words  are  accurately  i)erceived  and  remembe: 
by  the  left  one.  With  this  explanation  (which  accords  w 
Ferrier's  early  experiments)  the  left  angular  gyrus  will  be  coi 
as  the  visual  centre,  so  far  as  the  use  of  language  is  concerned 

When  a  word  is  seen  its  form  is  perceived  by  this  centre, 
sociation  impulses  (VM,  Fig.  38)  arouse  the  motor-speech  c 
action;  at  the  sama  time  other  impulses  (VA)  go  to  the  i 
centre,  recalling  the  sound  of  the  word.  The  auditory  cen1 
sends  impulses  to  the  motor  centre,  insuring  the  utterance  (bj 
of  the  impulses,  Mm,  to  the  vocal  organs)  of  the  correct  sounc 
this  guiding  impulse  from  the  auditory  centre  is  necessary 
cases  is  shown  by  the  fact  that  when  the  auditory  centre  is  de 
reading  aloud  is  generally  prevented  altogether,  or  the  wrong 
are  uttered,  just  as  spontaneous  speech  is  perverted  in  such 
In  this  respect,  however,  all  cases  are  not  alike.  In  two  c 
ported  by  Starr,  the  patients  could  read  aloud  correctly, 
understanding,  although  the  auditory  centre  was  presume 
stroyed.  In  these  cases  the  impulses  VM  must  have  beei 
ficieut  guide  for  the  motor-speech  centre  without  the  cooper 
the  impulses  AM. 

As  each  word  is  uttered  it  is  heard  and  understood  by  th< 
just  as  if  spoken  by  some  one  else,  that  is,  by  means  of  impul 
Fig.  39)  from  the  ear  to  tlie  auditory  centre  and  association  i 
(AI)  from  it  to  the  sensory  centres,  where  the  idea  correspoi 
the  word  is  aroused.     At  first  actual  utterance  is  necessarv  i 
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ko  stinmlate  the  auditory  ceotre  to  send  sufficiently  Wgorous  aasoei- 
ation  impulses  to  the  ceotreB  for  ideas.  Later^  when  practice  has 
made  the  whole  process  easier,  a  vivid  memory  of  the  sound  of  tlie 
word  ill  the  ttutlifeory  centre  is  enough  to  cause  the  assoc-iatiou  im- 
pulses to  be  sent  out.  The  impulses  Mm  and  aA  are  then  dispensed 
with.  Nevertheless  the  memory  of  the  utterance  remains  in  the 
motor-s|)eecU  centre,  and  it  plays  a  very  important  part  in  ijuiet  read- 
ing, as  is  shown  by  the  weU-known  fact  that  in  most,  if  not  in  all,  cases 
of  destruction  of  tlie  motor- 
speech  centre  the  understanding 
of  what  is  read  is  lost.  The 
explanation  of  tliis  curious  fact 
is  that  the  memory  of  tlie  ut- 
terance of  a  word,  l>y  a  reflex 
action  on  the  auditory  centi*© 
through  th e  i  m  p ulses  MA , 
makei)  the  memory  of  its  sound 
particularly  vigorous,  and  thus 
causes  the  association  impulses 
reviving  the  ideii  to  be  stronger 
than  they  would  otherwise  be. 
The  utterance  memory  is  still 
Bee<lfd  to  reinforce  the  audi- 
tory centre  just  as  actual  utter- 
ance was  necessary  at  first. 

That  this  explanation  of  the 
cerebral  process  in  reading  does 
not  ai»i)ly  to  the  reading  of 
deaf-mutes  is  obvious.  Such  patients,  having  no  store  of  signifi- 
cant soinids  which  the  printed  words  have  merely  to  reciill  to  mind, 
uiujst  associate  ideas  with  tlie  visual  words»  either  directly  or  by 
the  intermediation  of  gestures,  a  much  more  difficult  process.  No 
doubt  normal  individuals  could  do  the  same  thing,  Imt  they  do  not, 
liecause.  the  number  of  elementary  sounds  being  very  limited,  it  is 
much  easier  to  associate  each  printed  word  with  its  8i:>und  than  with 
its  meaning. 

It  is  evident  that  there  are  many  positions  in  which  disease  may 
interfere  with  the  cerebral  process  of  reading  and  thus  canse  alexia, 
the  inability  to  understand  written  or  printed  language.  Disease  in 
the  region  of  the  left  angular  gyrus  does  not  prevent  words  from  being 
seen  iis  visual  objects,  but  by  interfering  with  the  accurate  perception  of 
their  form,  or  with  the  sending  of  the  association  impulses  to  the  audi- 
tory and  motor  centres,  it  prevents  both  the  sounds  and  the  ideas  from 


Fto.  89.— Dia^rmm  UlaitYmtliijc  the  Proce— of  Be*d- 
lu^  Aloud  atid  UiidtsnitAiidki^  what  U  R«^■d.  T.  A^ 
M,  and  Jkfm,  mm  In  Fig.  SB;  aA,  tract  by  wliicli  Im* 
pi]b»i  from  the  eani  peach  the  auditoiy  centre 
atid  enable  the  reader  to  hear  what  he  reads: 
At^  At\  etc.,  naeociatioo  imputaea  from  the  au- 
ditory centre  to  the  varkme  ceotrefl  for  Ideaiu 
lu  quiet  rt'jullafc  thf«  tracts  Mm  aad  a  A  are  not 
ujied,  but  the  auditoiy  centre  la  ralnfcirced  by  the 
reflex  Impulaes  MA. 
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being  recalled.  This  condition  is  known  as  word-blindness  < 
alexia.  If  the  auditory  centre  be  destroyed,  the  visual  and  t 
centres  being  intact,  words  may  be  uttered  in  reading;  but  g 
they  are  the  wrong  ones  and  are  not  correctly  pronounced,  « 
if  reading  aloud  should  be  correct  the  meaning  is  usually  < 
or  altogether  lost.  The  inability  to  read  aloud  correctly  con 
to  the  paraphasia  which  it  accompanies,  and  is  called  pi 
The  inability  to  understand  is  called  auditory  alexia.     W 

motor-speech  o 
1  destroyed, 

aloud  is  of  eoui 
but  it  is  also  a 
of  common  obse 
as  was  early  n 
by  Trousseau,  i 
patient  has  littl 
comprehension  < 
although  he  maj 

Pio.40.-DiagramIUiiatratfng  the  Process  of  Writing.    Centres  J^   OCCIIPJ  nUUSi 

for  ideas,  I  (represented  as  single  for  the  sake  of  simpUcity),  books  and  paper 
send  impulses  to  A  and  to  M,  reviving  memory  of  sound  LeamVKJ  to   1 

and  utterance;    A  sends  impulses  to  My  insuring  correct  ,-,-  .  / 

memory  of  utterance;  M  sends  impulses  to  V,  recalling  the  ThlS     Consists 

appearance  of  the  words,  and  V  to  O.  recalling  memory  of  cODvinc     lettc 
the  hand  movements;   Gg,  the  outgoing  impulses  towards  -V.         .  ^ 

the  muscles  moving  the  hand;    MO,  short  cut  for  words  WOrds  Without  Ti 

written  automatically  when  Kand  its  connecting  tracts  are  ^    their     meanil 
not  used. 

then  m  associat 
necessary  movements  of  the  hand  with  the  memory  of  the  apj: 
of  the  word  and  its  appearance  with  its  utterance.  The  pre 
spontaneous  writing  begins  in  the  sensory  centres  with  the  occ 
of  the  ideas  to  be  expressed.  From  these  centres  association  ii 
(lA  and  IM,  Fig.  40)  go  to  the  auditory  and  utterance  cent: 
recall  the  memory  of  the  sound  and  utterance  of  the  appropriate 
Just  as  in  spont^ineous  speech,  iminilses  (AM)  from  the  and 
the  motor-speech  centre  are  necessary  to  insure  the  correctnes 
utterance  memory.  Actual  utterance  may  or  may  not  occur, 
memory  of  it  is  absolutely  essential.  Then  association  i: 
(MV)  from  the  motor-speech  centre  to  the  visual  centre  recall 
pearance  of  the  written  word,  and  another  set  of  impulses  (Vi 
the  visual  centre  to  the  centre  for  coordination  of  the  moven 
the  right  hand  causes  the  word  to  be  written.  For  one's  ow: 
ture  the  recollection  of  its  appearance  does  not  seem  to  be  ne< 
the  association  impulses  pass  directly  from  M  to  G,  or  even  fi 
G,  without  the  intervention  of  V.     It  is  also  probable  that  i 
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individuaki  who  wiite  a  great  deal  many  words  may  lx>  tliiis  aiito- 
matic'ally  written  without  the  recollectiuu  of  their  apj>earaiice ;  still, 
the  process  first  de8cril)ed  18  the  UHual  one. 

The  complicated  nature  of  the  procesb  of  writing  niakea  it  poasible 
for  agraphia,  the  inability  to  write,  to  be  brought  about  in  many 
ways*  Destruction  of  the  niotor-siieech  centre  alwa^  s  causes  agraphia 
because  it  prevents  the  fnnuation  of  the  words  io  be  written.  We 
have  no  short  term  for  this  mo«t  common  form  of  agraphia.  I  would 
suggest  motor-speech  agraphia  as  the  term  best  describing  it.  Dis- 
ease of  the  motor-si>eech  trmt  Ijelow  Brocu*s  convolution,  hn waver, 
while  it  causes  one  form  of  motor  aphasia,  does  not  interfere  with 
writing  l>ecause  the  utterance  of  the  words  can  Ih?  renipniltered. 

Disease  of  the  auditory  centre  affects  writing  in  precisely  the 
same  way  as  it  d<:>es  spontaneous  sj^^eech,  but  to  a  still  greater  de^^ree. 
So^  coiTPsponding  strictly  to  the  paraphasia  and  i>aralexia,  already 
mention«Hl  as  syuiptonjs  of  disease  of  the  auditory  centre,  we  have 
paragraphia,  that  is,  substitution  of  wrong  letters  for  the  right  ones 
in  a  word  and  of  wrong  words  for  the  right  ones  in  a  sentence.  This 
may  l>e  so  extreme  tliat  the  |mticnt  will  make  no  attempt  to  %iTite; 
we  then  have  auditory  agraphia. 

Disease  destniying  the  left  angular  gyms  or  cutting  off  communi- 
cjition  Ijetween  it  and  the  utterance  centre  will  necessarily  prevent 
the  ai)i)earauce  of  the  word  from  being  recalled  when  it  is  uttered, 
and  this  will  generally  prevent  its  being  written.  Inability  to  write 
from  this  aiuse  is  called  sensory  agi^aphia,  l>ecause  due  to  the  absence 
of  the  menu  tries  of  the  sensations  which  normally  guide  the  move- 
ments of  the  hand.  Visual  agraphia  would  be  a  better  designation 
because  loss  of  muscular  sense  might  also  cause  a  sensory  agmphia. 

Fimdly,  the  proper  words  may  l>e  formed  to  express  the  ideas, 
and  their  api>earance  may  lie  recalled  [>erfectlyi  and  yet  writing  with 
the  right  hand  may  1m>  impossible  on  acrcmnt  of  disejise  of  the  centre 
coordinating  its  mtivemBnts.  This  is  called  motor  agraphia,  although 
the  incounlination  may  l)e  really  due  to  a  sensory  li«8.  It  should 
lie  noted  that  this  is  not  a  complete  agraphia,  for  the  {jatient  can  still 
make  the  motions  of  writing  with  the  left  hand  or  other  movable  part 
of  the  iKKly.  Tlie  seat  of  the  lesion  is  probably  the  foot  of  the  left 
second  frontal  convolution.  This  centre  seems  to  have  the  same  rela- 
tion to  the  centres  for  the  simpler  movements  of  the  hand  that  Broea*s 
centre  has  to  those  for  the  simpler  movements  of  the  vocal  organs. 
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Relation  of  the  Right  and  Left  Hemispheres  in  Speed 

Each  of  the  speech  processes  has  so  £ar  been  assumed  tc 
lied  on  only  by  the  left  hemisphere,  but  this  is  not  strictly  ti 
right-handed  persons  only  the  left  hemisphere  is  sufficiently 
to  carry  on  the  difficult  cerebral  processes  of  speech,  but  eac 
on  the  left  side  is  directly  connected  with  its  rudimentary  fi 
the  right,  so  that  when  the  left  centre  is  in  action  the  right 
to  cooperate  to  a  limited  extent.  When  left  to  themselves  t 
centres  are  nearly  helpless,  but  they  are  usually  capable  of 
work  which,  in  some  cases,  can  be  greatly  increased  by  ex< 
the  left  centres  are  disabled.  In  left-handed  persons  the 
processes  are  carried  on  by  the  right  hemisphere. 

Method  of  Examination  in  Disorders  of  Speec 

In  addition  to  the  thorough  examination  that  should  be  gj 
case  of  serious  nervous  disease,  patients   exhibiting  a  dis< 
speech  require  a  systematic  and  minute  investigation  of  thei 
to  comprehend  and  use  language.    The  special  symptoms 
noted  according  to  the  following  scheme : 

Acuity  of  general  and  special  sensibility. 

Comprehension  of  oral  speech. 

Imitative  speech,  ability  to  repeat  words  heard. 

Associational  speech,  counting,  saying  alphabet,  days  of  w< 

Spontaneous  speech. 

Naming  objects,  not  only  when  seen  but  when  perceived  I 
senses  than  sight. 

Selection  of  an  object  named  from  among  a  number. 

Kecognition  of  the  nature  and  use  of  objects  as  tested  by  c 
senses. 

Heading  aloud. 

Comprehension  of  print  or  writing. 

Naming  numerals,  letters,  words,  etc. 

Pointing  out  numerals,  letters,  words,  etc.,  when  named. 

Copying. 

Writing  from  dictation. 

Associational  writing,  numbers,  days  of  week,  etc. 

Spontaneous  writing. 

Ability  to  perform  arithmetical  operations. 

Appreciation  of  music. 

Gesture  language. 

Mental  condition. 
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In  testiBg  the  compreliensioD  of  speech,  commands  should  be 
pven  for  the  patient  to  execute,  proceeding  from  the  simpler  to  the 
[more  difficult  and  taking  care  that  no  gesture  or  change  in  facial  ex- 
;>re8sion  gives  an  inkling  of  the  meaning. 

Sometimes  the  comprehension  of  words  api>e^ing  to  different 
iBense  memories  should  lie  separately  tested,  for  examj»le,  red,  loud, 
eirfume,  bitter,  smooth,  warm,  cold,  heavy,  sting,  etc. 

In  testing  spontaneous  si)eech  it  is  important  to  note  the  choice  of 
rords,  their  arrangement  in  sentences,  and  tlieir  formation  by  the  vocal 
i>rgans.  The  comprehension  of  print  or  writing  should  be  tested,  not 
fhy  asking  the  patient  if  he  understands  what  he  reads,  but  by  seeing 
whether  he  can  in  any  way  give  an  accurate  idea  of  it.  A  good  plan 
is  to  give  written  directions  and  note  whether  they  are  accurately 
fulfilled*  Gesture  language  may  sometimes  indicate  the  patient's 
mental  state  when  words  ai-e  neither  used  correctly  nor  compre- 
hended. It  is  always  imporbint  to  note  the  mental  condition,  be- 
cause abeenee  of  speech  may  be  due  to  the  general  depression  of 
melancholia,  to  dementia  or  idiocy,  or  to  the  influence  of  a  delusion, 
Befoi'e  Broca's  time  an  aphasic  patient  was  very  likely  to  be  thought 
insane;  now  there  is  more  danger  of  certain  insane  patients  being 
thought  to  be  aphasic. 

I  Stuttering^. 

Stuttering  (anaiihria  spasmodica)  is  a  sudden  arrest  of  utterance 
doe  to  spasm  of  the  lips,  tongue,  soft  palate,  glottis  or  respiratory 
muscles.  This  spasm  is  a  prolongation  and  intensification  of  the 
muscular  contractions  that  occur  in  normal  speech,  particularly  of 
those  which  momentarily  stop  the  flow  of  expired  air.  The  difficulty 
is  not  in  making  any  of  the  elementary  sounds  but  in  relaxing  the 
muscles  for  one  sound  in  time  to  produce  the  next. 

The  spasm  is  e8i>ecially  apt  to  occur  in  the  production  of  the  ex- 
plf^sive  consonants,  b,  p,  d,  t,  g  (hard),  and  k.  It  occurs  less  fre- 
quently with  the  continuous  consonants,  m,  n,  v,  f,  th,  z,  s,  sh,  y,  and 
w.  Only  rarely  does  it  occur  in  the  glottis,  on  attempting  to  produce 
the  vowel  sounds,  and  still  more  rarely  in  the  muscles  of  respiration, 
unduly  prolonging  expimtion  or  inspiration  or  perhaps  c-ausing  a 
disturbing  rhythmical  catch  in  the  breath.  It  is  more  apt  to  be  on  a 
consonant  at  the  lieginuing  than  on  one  at  the  end  of  a  syllable. 

When  the  arrest  occurs  on  a  consonant  it  may  lie  complete  and 
prolonged  until  the  patient  with  a  great  effort  overcomes  the  obstnwy 
tion  and  continues,  thus :  blv  -  -  -oy ;  or  the  spasm  may  be  partly  over- 
cnme  and  then  renewed ^  causing  a  repetition  of  the  consonant,  thus; 
b-b-b-  -oy.     Spasm  of  other  parts  of  the  body,  especially  of  the  face. 
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often  accompanies  the  arrest  of  speech.  In  an  extreme  case 
is  first  red  and  afterwards  blue,  with  swelling  of  the  veins,  anc 
sive  movements  beginning  in  the  face  may  spread  to  the  enti 
This  pitiable  state  continues  until  impending  asphyxia  con 
patient  to  give  up  his  attempt  at  speech. 

Stuttering  is  not  a  constant  symptom  in  any  case;  even  t 
stutterers  are  free  from  it  at  times.  It  is  most  likely  to  oc< 
the  patient  feels  himself  to  be  under  the  observation  of  oth 
ticularly  strangers,  and  when  he  fears  that  he  may  stntte 
anxious  not  to.  During  unconstrained  talk  with  his  family 
mate  friends  it  is  in  comparative  abeyance.  In  solitude  and 
it  entirely  disappears.  Rhythmical  and  melodic  utterances 
singing  and  intoning  are  much  less  likely  to  be  marred  by  s 
than  is  ordinary  speech. 

Any  disease  that  irritates  the  brain  may  be  a  cause  of  st 
but  in  the  great  majority  of  cases  it  is  a  purely  functional 
and  it  is  as  such  that  it  will  be  further  considered.  Three-fc 
the  cases  show  an  inherited  predisposition  to  neurotic  dise^ 
other  physical  or  mental  stigmata  of  degeneration  are  often 
by  no  means  always,  present.  The  patients  are  commonly 
sionable,  shy,  and  easily  confused.  One-third  belong  to 
that  have  more  than  one  stutterer.  The  onset  is  generally  a 
almost  always  occurs  in  childhood  or  youth.  In  nine-tentl 
cases  it  is  before  the  tenth  year,  but  it  may  be  at  any  age.  ] 
three  times  more  liable  to  it  than  girls.  Insufficient  develo] 
speech  for  the  age  of  the  child  may  for  a  time  precede  tl 
onset.  The  most  common  exciting  cause  is  fright,  whether 
panying  injury  or  not.  Infectious  diseases  and  imitation  n 
.precipitate  the  onset. 

Tlie  prognosis  depends  on  the  degi-ee  of  inherited  taint 
tensity  of  the  neurotic  temperament,  and  the  duration  of  th^ 
There  is  some  tendency  to  improvement  as  age  advances,  n 
on  account  of  the  increased  composure  of  middle  life  and  a 
age.  In  general,  the  outlook  for  permanent  cure  is  bad,  fo 
under  favorable  circumstances  and  skilful  treatment  tempora 
may  usually  be  obtained,  the  }>ro])ability  of  relapse  is  very  gi 

The  general  treatment  of  stuttering  is  the  same  as  that  of 
thenia  attended  by  morbid  fears.  Everything  that  is  possible 
be  done  to  secure  tranquillity  and  serenity  of  life,  with  stric 
ance  of  overwork  and  excitement,  but  with  sufficient  exerc 
recreation.  The  drugs  that  are  most  likely  to  be  useful 
tonics,  particularly  strychnine,  arsenic,  and  iron.  Bromides 
of  considerable  service  in  subduing  nerv^ousness  on  a  particuL 
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BioD,  but  their  adiumiBtratioB  bHouKI  not  be  prokniged.  Cold  siiong* 
itig  lA  valtiifcble  uii  account  of  its  geueral  robomtit  effect.  Any  local 
diBease  or  uialfornjatioii  of  tlie  or^aiiH  of  speech  should,  of  course, 
reijeive  proiMT  trefttmeiit.  If  iiuy  orgunic  disease  of  the  nervous  sys- 
tem  exists  its  iin|K>rtaDce  will  generally  overshadow  that  of  the  stut^ 
teriiig. 

The  B])ecial  treatment  consists  eflaentially  of  C!)>eech  gymnastics* 
proceeding  gradually  from  the  very  easy  to  the  most  difficult  exer- 
cises in  such  a  way  ua  to  restore  the  patient's  confidence  in  his  own 
pavers*  These  exercises  can  be  carried  on  far  bett*"r  in  special  insti- 
tutions than  in  ordinary  practice.  In  most  cases  it  is  best  to  begin 
with  a  ijoriod  of  absnhite  rest  to  the  vocal  organs.  The  first  exercises 
are  in  full  and  rhythmical  breathing;  all  recent  writers  agree  that  in 
stuttering  respiration  is  always  ujtjre  or  less  at  fault.  Then  the  pro- 
duction of  vowel  soundj!i,  prolonged  through  an  entire  expiration,  is 
practised,  taking  care  t<:>  secure  puritv  and  snuM»thness  of  t^ine. 
Next  single  syllables,  beginning  with  a  vowel  and  ending  with  a  con* 
sonant,  are  taken  u[),  and  after  the  consonants  in  this  position  are 
naastered  syllables  Ijegimiing  with  consonants  are  tried.  If  at  any 
time  stuttering  occurs  the  patient  must  instantly  stop  and,  after  a 
short  rest,  try  again.  From  this  an  advance  is  made  to  polysyllabic 
words  and  to  sentences,  taking  care  to  secui^e  full  inspirations  at  the 
right  place  together  with  smoothness  of  tlie  vowel  sonuds  and  a 
rhythmical  utterance.  The  patient  should  finally  lie  very  gradually 
at^customed  to  converse  with  strangers* 

Stammering,  Syllable-Stiunbliiig,  and  Scanning, 

These  defects  are  characterized  by  difficulty  in  producing  some 
elementary  sounds  or  certain  combinations  of  them,  as  a  result  of  which 
the  sounds  are  omitted,  slurred,  disarranged,  or  perhaps  retarded  or 
unduly  emphasisced*  They  are  sharply  distinguisheil  from  stuttering 
by  the  absence  of  sudden  arrest  of  si>eech  and  by  indications  of  par- 
alysis rather  than  of  sjmsrn  of  the  muscles  of  articulation.  From 
aphasia  they  are  distinguished  by  the  fact  that  the  arrangement  of 
words  is  never  changeil,  nor  is  the  numl>er  deficient  save  in  the  termi- 
nal stage  of  extreme  cases,  and  then  owing  solely  to  inability  to  pro- 
duc»e  the  elementary  sounds,  not  to  defective  word  memor>' .  The  word 
anarthria  may  be  used  to  d*\sigT]Hte  any  of  these  defects. 

Stammering. 

Tlii^  word  is  here  restricted  to  the  sense  that  Kussmanl  gave  the 
German  word  Btammcln,  translated  stammering  in  the  lunglish  and 
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American  eilitioDs  of  ZiemB8eD*9  CyclopfDdia.  It  is  uufarttumte  thii 
the  word  is  also  used  as  a  s^monym  of  stiitteriDg ;  we  very  much  need 
an  English  equivalent  of  anarthria  Utcralis,  and  it  is  simply  n 
vant*^i^e  to  bave  two  words  for  stnttering.  In  stammering, 
dilliciilty  in  making  the  motions  necessary  for  the  production  of 
of  the  elementary  sounds,  these  sounds  ai^  omitted  or  blxured 
have  others  substituted  for  them.  All  children  stammer  more  or 
while  learning  to  talk. 

When  stammering  persists  Ijeyond  the  nsufd  age  for  the  aw 
tirm  of  distinct  8i»eech  it  may  h%  due  to  some  jmrely  mcK! 
defect,  such  a.s  hare-lip,  cleft  palate,  short  fnenum,  or  luieuoid 
tations.  In  such  cases  the  proper  surgical  treatment  shi 
lulopted  without  delay,  for  the  longer  stammering  husXa  the 
likely  is  it  to  persist  as  a  bad  habit  after  the  original  cause  has  beai^ 
removed.  Many  children  stammer,  however,  without  an3'  oi 
eause.  These  patients  have  never  learned  the  proi>er  moveini 
make  in  order  to  produce  the  more  difficult  sounds  and  oonsequeatlj 
substitute  easier  ones  for  them.  In  such  cases  intelligent  aod  «t»» 
tematic  teachiug  of  the  proi>er  movements  may  do  wonders  in  a  sliurt 
time.  The  child  must  l^e  shown  where  to  place  the  tip  of  the  toogns 
in  making  the  sound  of  th,  t,  d,  1,  and  r,  how  to  raise  the  back  of  ikm 
tongue  in  making  k  ami  g,  how  to  place  the  hiwer  lip  agium^t 
upper  incisors  in  making  f  and  v,  and  so  on. 

As  an  aci|uired  symptom  stammering  may  be  causoil  by  any 
ease  bilaterally  affecting  the  fibres  of  the  facial  and  hypogl 
nerves,  the  mot-or  nuclei  in  the  medulla,  the  tracts  eounectiiig 
nuclei  with  the  cortical  centres  for  the  vocal  organs^  or  th©  cx>i 
centres  themselves.  Unilateral  disease  may  also  cauj^  dysMirt 
but  it  is  of  brief  duration,  unless  the  motor-speech  centre  be  inralTdd, 
When  the  disease  is  in  the  cerebral  hemispheres  th©  uHe: 
some  words  may  be  altogether  lost  and  then  motor  afihaaia 
anarthria  may  be  combined  in  any  proi>ortion.  Wlien  the  left  Wh 
ternal  capsule  is  the  seat  of  the  lesion,  as  in  oKlinary  right  hemi 
plegia,  there  is  lii'st  suWortical  motor  aphasia;  then  anarthria  ia 
apparent  as  the  aphasia  l>egius  to  disappear ;  as  further  pi 
made  towards  recovery  the  anarthria  alone  remains  and  in  a  hk' 
caae  it  also  disap^jeara.  In  left  hemi]>Iegia  from  leaion  of  Um 
internal  capsule  there  is  no  aphasia,  after  the  indirect  ©ffcvrta  of  tin* 
lesion  have  passed  away,  but  there  is  commonly  some  thiduiaiM  of 
speech  which  disappears  in  a  few  days. 

The  typical  stammering  of  organic  disease  is  obsenred  io  buthAT 
paralysis,  a  disease  in  which,  owing  to  a  slow  degeneralioti  of  ib^ 
nuclei,  the  muscles  of  the  li[is,  tongue,  palate,  and  laryiu  are 


p 


flCAXNINO,  781 

ally  paralyzed  and  wasted.  In  this*  disease,  to  tise  the  ^4vid  descrip- 
tion of  Kussmaulf  "  w©  perceive  consonants  and  vowels  successively 
crumbling  away,  as  it  were,  from  the  patient's  speech,  while  his  in- 
tellectual powers  may  be  j>erfectly  retained.  His  words  gruw  more 
and  wore  indistinct  and  mutilated,  his  stammering  passes  into  an 
nnintelligible  muttering,  until  at  last  he  is  only  able  to  emit  grunting 
noines,  an  J  perhaps  not  even  these.  So  long  as  his  hands  aud  arms 
escape  paralysis  he  continues  to  communicate  his  feelings  and  ideas 
by  writing."  The  first  difficulty  is  usually  in  articulating  tlie  lingual 
consonants,  1,  r,  n,  t,  and  d.  As  the  lifjs  l)ecome  weaker  whistling 
and  the  production  of  the  sounds  o  and  oo,  in  wLich  the  Up  must  be 
thnist  forward,  become  difficult  or  impossible,  and  at  the  same  time 
the  labial  explosives,  p  aud  b,  and  the  nasal  labial,  m,  are  lost.  When 
the  palate  is  paralyzed,  and  so  fails  to  shut  off  the  nose  from  the 
mouth,  all  explosive  sounds  are  impossible  unless  the  nose  l>e  held, 
and  the  voice  has  a  disagreeable  nasal  quality*  As  the  muscles  of 
the  larynx  become  affected  the  voice  grows  hoarse  and  finally  gives 
place  to  a  mere  whisper* 

Syllable-Stumbling. 

This  is  the  characteristic  speech  defect  of  pai'etic  dementia.  It  is 
particularly  noticeable  when  the  patient  attempts  t-o  say  words  and 
l)hra8es  in  which  1  and  r  are  repeated;  tlius  **  truly  rural'*  is  apt  to 
become  **  truly  mkr'  or  **  tuly  luUl ;"  **  the  third  artillery  brigade" 
may  be  changed  to  "the  third  artrillerary  bri-g-gade."  A^Tjen  the 
patient  fixes  his  attention  upon  what  he  wants  to  say  and  makes  a 
s{>ecial  effort  he  is  more  likely  to  succeed,  just  the  contrary  to  what 
is  true  of  stuttering.  Tremor  of  the  lips  or  twitching  of  the  face  may 
accompany  the  effort  to  sjieak.  As  the  disease  advances  other  con- 
sonants are  mixed  or  omitted  so  that  speech  may  l>ecome  quite  unin- 
telligible. Speech  may  also  be  disordered  in  paretic  dementia  by 
absence  or  x)erveTsion  of  idejis,  true  aphasia  may  ocvur,  and  stutter- 
ing may  complicate  the  syllable-stumbliug,  but  these  are  distinct 
symptoms.  Syllable-stumbling  is  jirobably  due  to  degeneration  in 
Broca*s  convolution  interfering  with  the  production  and  coordination 
of  the  lit^^ral  sounds  into  syllables  but  not  chiuiging  the  numl)t*r  or 
arrangement  of  words.  It  stands  between  aphasia  and  ordinary 
stammering. 

Scanning. 

In  disseminated  sclerosis  articulation  often  becomes  difficult  and 
the  first  effect  of  this  is  to  miike  the  patient,  by  a  special  effort,  pro 
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duce  the  syllables  slowly  and  with  undue  distinctness, 
becomes  "ar-til-le-ry,"  instead  of  "artrillerary,"  as  inpareti 
tia.  At  the  same  time  the  voice  is  monotonous  and  the  ut 
described  as  scanning  because  it  is  like  the  mechanical  set 
Latin  or  Greek  poetry  by  schoolboys.  A  certain  amount  of 
especially  towards  the  end  of  a  word,  may  be  combined  with 
ning,  and  in  some  patients  the  slurring  occurs  alone.  As  tl 
advances  scanning  may  give  way  to  syllable-stumbling,  lik 
paretic  dementia,  or  to  ordinary  stammering,  like  that  < 
paralysis. 

Aphasia. 

Aphasia  is  an  inability  to  properly  receive  or  communicj 
caused  by  disease  within  the  cerebral  hemispheres  but  n 
capacity  of  the  ideation  centres  themselves.  In  all  its  fo 
distinguished  from  other  disorders  of  speech  by  the  fact  tJ 
(considered  as  heard,  spoken,  read,  or  written)  are  deficient  i 
or  defective  in  arrangement. 

Any  organic  or  functional  disease  capable  of  interfering 
operation  of  the  language  centres  or  their  connecting  tracts  i 
aphasia.  The  disease  is  always  in  the  left  hemisphere 
handed  patients  and  in  the  right  hemisphere  in  left-handed 
few  cases  apparently  contradicting  this  statement  have  b 
lished,  but  their  number  is  not  sufficient  to  overcome  the  ; 
tion  of  error  or  incompleteness  in  the  observation.  As  rigt 
persons  greatly  preponderate  the  forms  of  aphasia  will  be  < 
as  they  occur  in  such  persons,  witli  the  understanding  that  t 
right  and  left  are  to  be  interchanged  to  make  the  descrijjti^ 
to  the  left-handed. 

As  almost  the  whole  of  the  cerebral  apparatus  for  langi 
the  cortex  or  immediately  beneath  it,  so  softening  from  th 
or  embolism,  which  is  the  most  fre(iuent  disease  of  the  corte 
the  most  frecjupnt  cause  of  aphasia.  Hence  aphasia  as  a  t 
of  vascular  disease  is  presumptive  evidence  that  the  disease  i 
ing.  Hemorrhage,  however,  may  occur  in  the  membranes 
part  of  the  cortex  or  in  the  subjacent  white  matter,  and  t 
cause  of  aphasia;  it  is  the  most  common  cause  of  subcortic 
aphasia.  Congestion  without  hemorrhage  or  partial  occlusi 
artery  not  sufficient  to  occasion  softening  is  the  cause  of  s< 
transient  aphasias.  Direct  injury  fracturing  the  skull,  c 
the  brain  substance,  or  rupturing  a  vessel,  is  a  very  import^ii 
Inflammation  of  the  membranes,  by  damaging  the  cortex  or  1 
ing  a  reflex  inhibitory  efi'ect,  may  cause  aphasia  just  as  i 
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lysis*     A  cerebral  abscess  may  lie  beneath  one  of  the  language 

centres,  anil,  by  thus  revealing  its  precise  sitnation,  urgently  call  for 

operation^  as  in  a  celebrated  ciise  of  Macewen's.     TnmoTH  are  not 

very  likely  to  cause  aphasia  except  as  a  part  of  general  braiu  failure, 

probably  because  their  slow  growth  allows  time  for  the  education  of 

^^e  hmguage  ceutrea  in  tlie  opposite  hemisphere;   nevertheless,  any 

^■orm  of  aphasia  may  occasionally  l)e  caused  by  a  tumor, 

^m      Degenerative  diseases,  such  as  paretic  dementia  and  disseminated 

^fcclerosis,  affect  many  regions  of  the  brain  at  once  and  seldom  cause 

^MUiy  well-defined  form  of  aphasia.     The  defects  in  sfieech  most  char- 

^picteristic  of  these  diseases  have  already  been  described.     In  some 

cases,  however,  the  damage  is  so  concentrated  on  fjue  or  more  of  the 

language  centres  that  true  aphasia  is  the  result.     The  apoplectiform 

^keizures  of  these  diseases  alx)li8h  speech  fur  a  time,  as  they  do  all 

other  cortiral  funetiouH,  aud  some  form  4>f  ai)ha8iii  may  remain  afti^r 

other  facultien  have  been  regained.     In  rai'e  cases  of  lead  poisoning 

aphasia  may  be  one  of  the  indications  that  the  brain  is  seriously 

damaged. 

Miiny  purely  functional  cerebral  disorders  and  a  variety  of  tox- 
iBinic  conditions  may  be  accompanied  by  aphasia.    Probably  every 
one  has  noticed  that  when  he  is  fatigued  there  is  some  inability  to 
reeall  words  (verbal  amnesia),  ami  also  a  tendency  to  utter  wrong 
^prords  (paraphiisia),  iKitb  l)eing  evidence  of  a  slight  degree  of  audi- 
tory aphasia.     Exhausting  diseases^  such   as   typhoid  fever,    may 
have  a  much  greater  effix^t  u^Min  speech.     The  comi>lete  loss  of  all 
Hpbrms  of  words  iu  the  celebrated  case  of  Lordat  was  a  functional 
^■oss  remaining  after  convalescence  from   a  fever.      In    "Roraola/* 
^■Beorge  Eliot  has  given  a  description  of  fuiutional  alexia,  in  the  per- 
^■on  of  Baldasarre,  that  is  of  esx)ecial  interest  considering  that  the 
book  was  published  in  1803,  when  ajdiasia  was  just  l>egiDDing  to  be 
thoroughly  studied.     As  some  of  the  functional  forms  of  aphasia  are 
of  great  practical  importance  they  will  be  discussed  separately  after 
^^be  forms  due  to  organic  lesions  have  Wen  considered. 
^P      Tire  forms  of  aphasia  are  liest  detined  and  named  according  to  the 
^barticular  language  centre  that  is  at  fault;   thus  we  have  ff>iir  fonim; 
^notor,   auditory,   visual,  and  graphoniot*ir  apha.*?ia.     Theoretically 
Ibach  of  these  forms  may  l)e  cortical^  snlx^oHicaL  or  transcorticaU  *mj- 
cr)niing  to  the  situation  of  the  disease  in  the  centre  itself,  in  the  tract 
connecting  it  with  the  periphery,  or  in  tlmt  connecting  it  with  other 
rorticjil  centres.     The  old  terms,  ataxic  and  amnesic  aphasia,  have 
aver  been  satisfactory   and  should  l)e   altogether  discaixled.      All 
>rms  of  aphasia  are  in  a  certain  degree  both  ataxic  and  amnesic,  as 
kUHsmaul    remarked   twenty    years   ago.     Even    the  term    sensory 
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aphasia,  so  useful  in  contrast  with  motor  aphasia  when  T 
made  his  great  discovery  of  the  auditory  centre  and  the  effe^ 
destruction,  should  now  be  used  only  when  it  is  intended  to  d 
both  auditory  and  visual  aphasia  or  either  indifferently. 

Symptoms. 

The  principal  symptoms  of  aphasia  require  definitioi 
proceeding  to  describe  its  special  forms. 

Paraphasia  is  a  perversion  of  utterance  in  which  wrong  w 
substituted  for  the  right  ones  in  a  sentence  and  wrong  litera 
for  the  right  ones  in  words.  Paralexia  is  a  perversion  of 
aloud  in  which  wrong  words  or  elementary  sounds  are  snbstil 
the  right  ones  as  in  paraphasia.  Paragraphia  is  a  precisely 
perversion  of  writing. 

Word-deafness  is  the  inability  to  understand  words  althoi 
are  heard.  The  idea  is  not  aroused  because  the  centres  for 
do  not  receive  the  proper  association  impulses  from  the  ; 
centre.  Verbal  amnesia  is  the  inability  to  recall  the  sound  o 
although  the  idea  is  in  the  mind.  It  is  the  converse  c 
deafness ;  the  auditory  centre  is  disabled  or  the  association  i 
it  should  receive  from  the  ideation  centres  are  interrupted. 

Word-blindness  is  an  inability,  caused  by  disease  in  or 
left  angular  gyrus,  to  understand  printed  or  written  words  s 
they  are  seen.  Alexia  is  inability  to  read.  When  due  i 
blindness  it  is  visual  alexia;  when  due  to  disease  of  the  i 
centre  it  is  auditory  alexia ;  when  it  is  a  symptom  of  destru 
the  motor-speech  centre,  the  most  common  cause  of  alexia,  it 
called  motor-speech  alexia. 

Agraphia  is  inability  to  write.  TVTien  due  to  lack  of  p 
coordinate  the  movements  of  the  right  hand  necessary  for  ^ 
with  ability  to  execute  ordinary  movements,  it  is  callec 
agraphia  or  graphomotor  aphasia.  When  due  to  loss  of  mei 
the  appearance  of  the  words  to  be  WTitten  it  is  called 
agraphia,  but  visual  agraphia  is  a  better  term  because  more 
In  auditory  aphasia  paragraphia  may  be  so  extreme  that  the 
will  make  no  attempt  at  writing,  and  we  then  have  auditory  a^ 
The  most  common  form  of  agraphia,  as  already  explained,  is 
speech  agraphia. 

Apraxia  is  the  inability  to  recognize  the  nature  or  use  of 
through  any  one  of  the  senses.  It  is  a  greater  defect  than  i 
which  it  always  includes ;  it  probably  never  occurs  except  fro 
eral  cerebral  lesions.  Apraxia  has  a  number  of  varieties, 
according  to  the  sense  through  which  recognition  fails.     Min 
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nees^  or  Tisual  aprasia,  is  the  condition  in  wMch  the  sight  of  a 
familiar  object  does  not  cause  it  to  be  recognized.  It  includes  word- 
blindness  because  words  are  more  difficult  to  recognize  than  ordinary 
objects.  In  mind-deafness,  or  auditory  aprasda,  the  sound  made  by 
a  familiar  object  does  not  suffice  for  its  reoo^uition ;  thus  the  tick  of 
a  watch  does  not  recall  the  idt^a  of  a  watch,  nor  the  tone  of  a  violin 
the  idea  of  the  instrument*  MintWleafness  includes  word -deafness. 
Psychic  aniesthesia,  psychic  anosmia,  and  psychic  ageusia  are  the 
analogous  inabilities  to  recognize  objects  through  the  senses  of  touch, 
^  Bmell,  and  taste. 
PP  Asymbolia,  or  asemia,  is  inability  to  receive  or  commtinicate 
ideas  by  means  of  any  signs  whatever.  It  always  implies  a  grave 
intellectual  defect  in  addition  to  total  aphasia  and  loss  of  gesture 
language. 

Motor  Aphasia, 

Motor  aphasia  is  an  inability  to  utter  wonls,  due  to  disease  of 
the  motor-speech  centre  (cortical   motor  aphasia)  or  of  the  nene 
fibres  connecting  it  with  the  motor  nuclei  in  the  medulla  (sulx;ortical 
motor  aphasia),  but  not  to  simple  paralysis  of  the  muscles  of  articu- 
lation.    Its  typical  form  is  that  due  to  destruction  of  the  centre  itself. 
In  such  a  case  the  inability  to  pronounce  any  words  or  the  very  lim- 
ited number  at  command  distinguishes  it  from  any  other  form  of 
aphasia.     The  loss  is  usually  sudden  and  at  first  complete,  all  artic- 
ulate utterance  and  even  gestures  being  alxilished.     But  as  soon  as 
the  indirect  eflfects  of  the  lesion  have  passed  away  gestures,  and,  as 
a  nxle,  a  very  limited  power  of  articulation  return.     A  single  syllable 
or  a  word  or  two  is  often  the  only  thing  the  patient  can  say,  and  it  is 
on  aU  occasions,  no  matter  how  inappropriate.     These  recurring 
tteranoes  are  sometimes  utterly  devoid  of  meaning;  at  other  times 
ey  are  intelligible  words  repeate<l  automatically.     One  of  Broca's 
patients  always  uttered  the  syllable  **tan,"  on  attempting  to  speak, 
except  when  excited,  and  he  then  brought  out  the  oath  "  Sacre  nom 
de  Dicu."     This  oath  could  never  be  repeated  voluntarily  nor  could 
any  of  the  individual  words  lie  uttered  at  will.    Another  patient  always 
replied  to  a  question  with  the  senseless  sound  *'cousisi,'*  but  when 
annoyed  exclainiHl  **sacon/*  probably  an  abbreviation  of  the  oath 
sacr^  nom.**     These  oaths  are  merely  automatic  expressions  of 
imotional  overflow,  the  woi-ds  being  quite  devoid  of  an,v  intentional 
eAning.     Some  patients  use  "  yes"  or  **  no"  on  all  occaiiions,  often 
in  direct  opposition  to  what  is  meant. 

In  some  cases  the  recarring  utterance  seems  to  be  the  last  thing 
the  patient  said,  or  was  going  to  say,  before  the  onset  of  aphasia. 
Vol.  X— 50 
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Thus  a  woman,  who  told  a  cabman  to  take  her  to  **  Mrs.  Watem*' 
wa^  immediately  afterwards  strickeD,  bad  the  recurritig  otfc 
*•  Missis r*  that  of  a  librai'ian  was  **List  complete;**  that  of  m^ 
taken  while  riding  a  donkey  was  "Gee,  gee;'' that  of 
Btriekeu  at  bi^  post  was  '^Come  on  tome/*  One  of  my  paiieolilt 
first  used  the  word  "water'*  for  everything  she  wished  to  say,  but  ft 
priest  undeiioijk  to  teach  her  to  Rpeak  and  began  by  oouating.  Am 
a  residt  she  learned  the  word  "one,**  which,  displacing  tba  word 
**  water/*  remained  her  sole  utterance  for  many  weeks. 

Sometimes  the  ability  to  siug  the  words  of  a  familiar  soQg  aloqg 
with  t!ie  tuno  is  retained.     This  j)ower,  like  that  of  ottering  oat 
always  aatomatic,  the  patient  having  no  volimtary  commanil  over  I 
individual  words  of  the  song.     The  power  of  automatic  uttani 
generally  expkinetl  as  due  to  the  action  of  the  rmUment&ry 
speech  centre  on  the  right  side. 

In  partial  destruction  of  Broca*s  centre  tlio  loss  is  less  compl 
but  there  is  still  a  very  marked  restriction  of  the  number  of  the 
that  can  be  uttered,  and  these  are  brought  ont  with  an  obrioiui  effd 
Stammering  is  then  combined  with  aphasia. 

In  striking  contrajst  to  the  loss  of  utterance  is  the  imtient'm  \ 
plete  corn  prehension  of  what  is  siiid  to  him  and  the  immodiate 
nitiou  of  his  own  erroi-s.     If  inriuiry  is  made  it  ia  foiuid  that , 
recalLn  the  s<»und  of  many  of  the  w<»rds  he  cannot  say.     It 
him  as  though  he  were  going  to  sjieak  correctly,  but  the  ^ 
motor  apiiaratiLs  brings  out  the  wrong  scmnds.     Some  words,  on  iiii 
other  hand,  are  not  recalled  at  alb  doubtless  l>ecaus0  the  audit 
centre  cannot  remember  them  distinctly  without  being  reinfortied  1 
association  impulses  from  the  motor-siieech  centre. 

Writing  is  even  more  afltecte«l  than  speech.     Even  the  few  wc 
that  can  be  pronounced  ciiruiot,  as  a  rule,  lie  written*  idlhoogfa 
patient  can  generally  sign  his  o\ni  name.     The  fretiuent  retaolicHil 
the  signature  in  this  and  in  other  foiTns  of  aphasia  is,  uo  dotifai,  h^ 
cause  of  the  automatic  nature  of  the  proeeua  of  WTititig  it. 
words  must  be  mentally  pronounced  when  written;  not  so  with 
signature. 

ImitatiTe  H|>*^ech  and  reading  aloud  are,  nl  coarse,  lost  in 
aphasia,  but  it  is  a  remarkable  f^ict  that  the  understamlirkg  of  printed 
and  written  languages  is  usually  lost  also.  Tliis,  tia  alrettdj  eiplmined, 
is  tlue  to  the  fact  that  in  remling  visible  words  sene  merely  ae  ajgnft^ 
for  the  correspon<]ing  utterances.  Although  the  uttermnoee  are  not 
audiVile  the  motor-speech  centre  remembers*  them  and  help<i  to  ] 
the  profier  sound  memories  in  tlie  auditory  centre,  which  then  i 
out  tlje  necessary  association  impukes  to  arouse  tlie  ideas.     Aleiia  it 
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present  in  the  great  tuajority  of  cases  of  cortical  motor  aphasia,  but 
in  some  cases  the  ability  to  read  with  UDderatandiDg  seems  to  be  re> 
tained.  Many  of  tlieats  cases  I  believe  to  be  like  those  of  Trousseau, 
in  which  the  patieut  seemed  to  understaod  what  was  given  him  to 
read  but  really  did  not.  The  tests  employed  in  some  of  the  cases  were 
certainly  not  very  searching*  We  must  l>elii  ve  nevertheless  that 
sometimes  the  ability  to  read  actually  is  ret^iined,  and  thin  is  to  be  ex- 
plained by  supposing  that  in  exceptional  individuals  the  auditory 
memory  is  sufficient  without  reinforcement  by  the  utterance  memory. 
Kahler  has  reported  one  case  in  which  reading  was  retained  after  de- 
struction of  both  the  auditory  and  the  motor-speecli  centre.  In  this 
case,  which  I  l>elieve  stands  alone,  visual  words  must  have  aroused 
ideas  directly,  as  iu  deaf-mutes. 

Becovery  from  cortical  mnt<»r  aphasia  may  b©  very  rapid  if  the 
centi-e  is  only  iodi recti v  affected  or  slightly  damaged.  During  the 
progress  of  recovery  the  stock  of  words  that  can  lie  pronounced  grad- 
ually increases  and  the  stammering  that  mars  them  at  first  decreases. 
For  a  time  there  is  often  a  tendency  to  re]>eat  the  last  word  said 
instead  of  a  difficult  one  foliowiug  it,  and  a  simihir  teudency  is  seen 
In  WTiting.  Should  the  centre  be  completely  destroyed  recovery  often 
does  not  occur  at  all,  and  if  it  dix*8  it  is  necessarily  very  slow,  the 
time  being  measured  in  yeai-s  rather  than  in  months,  for  adult 
patients.  It  must,  of  course,  be  by  the  education  of  the  rudimentary 
motor-speech  centre  of  the  right  hemisphere.  This  takes  place  much 
more  readily  in  children  than  in  adults;  other  things  being  equal, 
the  younger  tlie  patient  the  better  the  prospect  of  a  return  of  speech. 

Subcortical  motor  aphasia  may  be  caused  by  a  lesion  damaging 
the  conducting  fibres  anywhere  between  the  centre  and  the  bulbar 
nuclei.  The  most  common  seat  of  the  lesion  is  the  internal  capsule, 
and  the  aphasia  due  to  it  is  usually  accompanied  by  right  hemiplegia 
ttbd  always  by  some  degree  of  paralysis  of  the  face  or  tongue.  When 
the  indirect  effects  of  such  a  lesion  have  passe<l  away  the  patient^ 
although  unable  to  tjdk,  is  able  to  recall  words  jierfec^tly,  to  give  the 
number  of  syllables  in  the  words  he  cannot  utter»  and  to  read  and 
write,  as  we  would  expect  from  the  fwt  that  the  utterance  centre  is  in 
communication  with  the  other  cortical  centres  and  hence  free  to  do 
its  f»art  in  all  these  prnceanes,  A  m<»re  remarkable  fact  is  that  the 
ability  to  talk  usually  i-etums  in  a  few  weeks,  althnngh  the  accom- 
panying paralysis  may  last  much  longer  or  even  be  permanent.  As 
in  most  cases  the  conducting  power  of  the  chimaged  fibi*es  cannot 
possibly  have  been  restored,  and  as  no  such  rapid  recorery  occurs 
when  the  utterance  *Y»ntre  itself  has  liocn  destroyed*  it  must  be  (hat 
tliift  c^^ntre  is  still  able  t«>  influence  the  vocal  OEgans^  but  through 
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;    t  another  channel.     Accordingly  we  have  from  Gowers  the  exi 

\  that  the  speech  processes  are  arranged  as  usual  in  the  le 

i  speech  centre,  and  that  this  centre,  through  the  fibres  of  th 

II    j  I  callosum,  influences  the  corresponding  centre  on  the  right 

I       I  properly  innervate  the  vocal  organs.     Under  the  constant  inf 

■       *  the  well-trained  left  utterance  centre  the  rudimentary  right  oi 

]       \  to  do  this  in  a  small  fraction  of  the  time  that  would  be  requ: 

'  were  left  to  itself  as  in  cortical  motor  aphasia.     This  explai 

i  confirmed  by  cases  in  which,  after  recovery  from  aphasia  dt 

I  ease  of  the  left  hemisphere,  a  second  lesion  of  the  right  inte: 

sule  has  caused  a  second,  and  this  time  permanent  aphasij 
also  confirmed  by  the  effect  of  lesions  in  the  white  matte 
diately  beneath  the  utterance  centre. 

Such  a  lesion,  although  sparing  the  centre  itself,  is  like 
off  communication  with  the  other  hemisphere  as  well  as 
bulbar  nuclei,  and  if  this  be  the  case  recovery  is  as  slow  as  ii 
motor  aphasia.  Such  a  lesion  will  also,  as  a  rule,  interf 
writing  by  cutting  off  the  necessary  association  impulses  j 
centre,  but  it  may  be  so  placed  as  to  spare  this  set  of  fib 
X)ermitting  writing,  while  interrupting  those  to  the  centre 
■    I  other  side,  and  so  preventing  or  greatly  delaying  the  return  o: 

I  Transcortical  motor  aphasia  is  of  doubtful  existence.     L 

reports  a  case  in  which  the  words  used  in  spontaneous  spe 
;  mutilated,  the  ability  to  recall  the  sound  of  names  of  familia 

I  was  greatly  impaired,  and  there  was  paragraphia,  the  diff 

\  writing  being  for  the  same  words  as  in  speaking.     These  &} 

he  regarcis  as  due  to  interruption  of  the  association  paths 
the  centres  for  ideas  and  the  motor-speech  centre,  distingui 
from  cortical  motor  aphasia  by  the  presence  of  imitative  sp( 
the  ability  to  read  aloud.  It  is  diflScult  to  accept  Lichthe 
planation  of  this  case  because  the  visual  and  auditory  centre 
very  important  part  of  the  group  of  centres  for  ideas,  and  tl 
have  been  in  communication  with  the  motor-speech  centre  s 
by  the  retention  of  imitative  speech  and  of  the  power  of  readir 
.-  Moreover,  there  are    other  possible    explanations.     Cortica 

'  ■  aphasia  was  not  entirely  excluded,  indeed  it  very  probably  e: 

(first,  and  if  it  persisted  in  slii^ht  degree  the  vigorous  associa 
pulses  of  imitative  speech  and  reading  aloud  may  have  been  s 
to  arouse  the  motor-speech  centre  when  those  of  spontaneous 
and  writing  were  not  altogether  efficient.  A  still  more  plan 
planation  is  the  assumption  of  slight  damage  to  both  the  ; 
and  motor-speech  centres.  This  is  supported  by  the  patie 
J  bility  to  recall  the  sound  of  the  names  of  familiar  objects. 
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Audit4/ry  Apliasia, 

Tbis  form  comprises  the  tlisorders  iu  tlie  use  o(  language  caused 
by  disease  of  the  auditory  centre  or  of  tlie  fibres  coniieeting  it  with 
other  jmrts  of  the  braiii.  It  in  said  to  be  cortical,  suljcortical,  or 
transcortical  accordinii;  Jis  the  seat  of  disease  is  in  tlie  centre  it- 
self, in  the  incoming  tibrea  from  the  ears,  or  in  the  association  fibres 
to  other  cortit^ul  centres.  The  great  majority  of  cases  are  cortical. 
In  a  typical  case,  one  in  which  the  whole  of  the  centre  is  presumably 
destroyed  and  its  functions  not  yet  carried  on  by  the  centre  on  the 
right  side,  the  syniptoms  are  very  extensive,  including  word-deafness, 
verbal  amnesia,  loss  of  spontaneous  speech  or  paraphasia,  paralena, 
alexia,  and  agraphia  or  paragraphia.  As  not  all  of  these  symptoms 
are  present  in  every  ctise  and  as  some  of  them  are  found  in  other 
forms  of  aphasia,  the  following  account  of  them  is  based  on  thirteen 
cases  in  which  a  fairly  satisfactory  autopsy  showed  the  auditory 
centre  to  be  diseased  while  the  visual  and  motor-speech  centres  were 
spared. 

Word-deafness  is  the  most  constant  and  most  characteristic  symp- 
tom of  auditory  aphasia.  The  inability  of  the  patient  to  understand 
what  is  said  to  him  cannot  fail  to  make  a  deep  iniiiression  on  the 
examiner.  A  reciuest  to  put  out  the  tongue,  shut  the  eyes,  or  cross 
the  knees  elicits  no  response  unless  accompanied  by  an  explanatory 
gasture.  When  an  inquiry  as  t^^  Ids  age  has  elicited  no  intelligible 
reply,  the  suggestion  of  different  ages  may  be  equally  ineffectual; 
the  patient  not  only  fails  to  select  the  right  one  but  he  shows  no 
surprise  when  asked  if  he  is  one  year  or  a  hundred  years  old. 
Either  a  strained,  over-attentive,  and  anxious  expression  or  a  look 
of  complacent  fatuity  may  be  a  further  indication  that  the  words  have 
no  meaning  for  him.  If  the  damage  to  the  auditor^'  centre  is  but 
slight  the  degree  of  word-deafness  may  be  correspondingly  slight, 
but  it  is  probable  that  a  careful  examination  woidd  reveal  this  symp- 
tom in  every  case  of  auditory  aphasia.  In  the  thirteen  cases  in 
which  a  satisfactory  autopsy  showed  that  the  first  temporal  convo- 
lution of  the  left  side  was  diseased  without  involvement  of  the  visual 
or  nioior-speech  centre,  word-deafness  was  present  in  eleven;  in  Uie 
other  two,  strange  to  say,  no  mention  is  made  of  the  understanding 
of  s]ieech. 

Verl>al  amnesia,  or  the  inaViiUty  to  recall  the  sounds  of  words,  is 
the  converse  of  word-deafness.  In  the  former  case  the  diseased 
auditory  centre  acted  upon  by  the  association  impulseB  from  the 
centres  for  ideas,  is  unable  to  revive  the  memory  of  the  sounds,  while 
in  the  latter  the  diseased  centre  acted  on  by  the  impulses  from  the 
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ears  is  unable  to  send  proper  association  impulses  to  the  ce 
ideas.  The  inability  to  recall  words  is  in  most  cases  onl; 
and  then  it  is  found  that  certain  classes  of  words  are  more 
be  forgotten  than  others.  Proper  names  go  first  and  af 
common  nouns.  Verbs  remain  much  longer,  while  prone 
prepositions  are  generally  used  to  the  last.  There  can  be  lit 
that  this  difference  depends  on  the  difference  in  the  frequc 
which  individual  words  have  been  used.  With  a  few  ex 
proper  nouns  are  infrequently  used  in  comparison  with  othi 
hence  they  are  the  ones  most  easily  forgotten.  The  whok 
of  common  nouns  in  use  by  an  individual  is  much  greater 
whole  number  of  verbs,  hence  one  noun  on  an  average  is  no 
often  as  one  verb  and  is  more  easily  forgotten.  On  the  otl 
a  very  few  pronouns  and  prepositions  being  used  over  and 
correspondingly  fixed  in  memory .  Verbal  amnesia  like  word 
probably  exists  in  all  cases  of  auditory  aphasia,  but  it  has 
noted  in  so  large  a  proportion  of  the  cases.  In  the  thiri 
already  mentioned  this  symptom  was  noted  in  seven ;  in  1 
six  there  is  no  definite  account  of  the  power  to  recall  wordd. 
the  inability  is  but  slight,  careful  tests  are  necessary  to  mi 
parent.  It  must  be  remembered  that  this  symptom  also  < 
visual  aphasia,  and  that  motor  aphasia  is  marked  by  loss  of  i 
memories  of  words  which  loss  involves  some  impairment  of  1 
memories. 

Some  writers  think  that  complete  destruction  of  the 
centre  would  involve  complete  loss  of  spontaneous  speech, 
loss,  however,  is  very  rare  in  auditory  aphasia,  while  parap 
peiTersion  of  speech,  is  very  common.  In  most  cases  the  p 
of  a  considerable  store  of  words  is  in  strong  contrast  to 
meagre  store  or  the  recurring  utterances  of  the  motor  aphasi< 
is  peculiar  about  the  utterances  of  an  auditory  aphasic  is  t] 
many  words  are  used  and  often  pronounced  correctly,  some  j 
lated,  and  all  are  so  mixed  up  together  that  in  a  typical 
patient's  speech  is  an  unintelligible  jargon.  In  other  cat 
idea  of  the  meaning  can  be  obtained  from  the  patient's  utte 
in  the  case  of  Starr's  patient  who  said  "five  of  telephone," 
"four  of  spades,"  or  in  the  case  of  one  of  my  patients  who  i 
wife  to  "  put  some  ice- water  on  the  fire."  Such  patients  are  \ 
unaware  of  any  absurdity  in  what  they  say ;  they  are  word-de£ 
own  speech  as  well  as  to  that  of  others.  Paraphasia  is  not  a 
symptom  of  lesion  of  the  auditory  centre.  Of  the  thirte 
already  mentioned,  it  was  present  in  six ;  in  another  it  was 
at  first  but  afterwards  disappeared;   in  another  the  patiei 
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very  little  but  wan  not  paraphaaic;  in  one  chbb  the  patient  did  uut 
speak  at  all ;  in  the  remidning  four  siieech  was  gotRl,  although  word- 
daafuess  was  present  in  all  nf  these.  The  absence  of  imraphaaia  in 
BO  many  cases  probably  depends  opon  the  ineompletc^ness  of  the 
damage  to  the  centre  and  upon  the  education  of  the  right  auditory 
centre. 

Beading  aloud  in  auditory  aphasia  is  uisually  afFected  in  the  same 
way  as  speech;  it  is  paralexia  Of  eight  cases  out  of  the  thiiieen  al- 
ready mentioned  in  which  reading  aloud  was  tested,  it  wa^^  lost  in  one, 
although  8i>eech  wjis  good  in  tliat  case;  there  was  paralexia  in  four 
cases,  and  in  all  of  these  except  one  (who  had  recovered  from  it)  there 
was  paraphasia ;  in  one  the  patient  read  only  a  very  little,  but  that  little 
was  not  paralexic ;  in  two  the  ability  to  rend  aloud  correctly  was  retained 
although  neither  patient  understood  w  hat  he  read,  and  one  had  lost 
8i>eech  w  Idle  the  other  was  i>ara[ihasic.  The  ability  to  read  aloud  cor- 
rectly in  a  patient  who  is  iHith  word-deaf  and  iiarapliaaic  and  dix\s  not 
understand  what  he  himself  reads,  is  a  very  remarkalJe  phenomenon 
which  can  l^e  explained  only  on  the  supposition  that  in  the  reading  of 
such  patients  the  association  in»[>ulses  from  the  visual  centre  which 
pass  directly  to  the  motor-si>eech  centre  are  sufficient  to  insure  correct 
utterance  witlniut  the  aid  of  impulses  from  the  auditory  centre.  The 
frequent  occurrence  in  auditory  aphasia  either  of  (mralesia  or  of  total 
inability  to  read  aloud  shows,  on  the  other  band,  that  when  most  per- 
sons read  alou<l  the  auditory  centre  does  an  essential  part  of  the  w*ort, 
the  memory  of  the  sounds  suggesting*  as  it  were,  the  correct  utter- 
aiioe,  without  which  suggestion  the  motor  memory  would  go  astray. 

The  ability  to  understand  written  or  printed  language  is  com- 
monly lost  in  auditory  aphasia.  In  the  six  cases,  out  of  the  tliirteen 
mentioned,  in  which  this  ability  was  tested,  it  was  found  to  be  lost 
in  three,  bad  in  one,  slightly  impaired  in  one,  and  good  in  one. 
These  differences  seem  to  dejiend  mainly  on  the  extent  of  the  lesion. 

Finally,  the  ability  to  write  spontaneously  is  apt  to  be  impaireil 
in  auditory  ai>hasia.  In  the  six  cases  (out  of  the  thirteen)  in  which 
wTiting  was  tested,  and  there  was  no  question  of  motor  agraphia,  it 
was  lost  in  two,  there  was  paragraphia  in  three  and  writing  was  good 
in  two,  the  same  two  in  which  the  understanding  of  written  speech 
was  i*etained  and  which  were  also  free  from  paraphasia.  Here, 
again,  the  differences  seem  to  depend  on  differences  in  the  extent  of 
the  lesion. 

Of  pure  subcortical  auditory  aphasia  we  have  very  little  precise 
knowledge,  and  I  know  of  no  case  in  which  a  satisfactory  autopsy 
confirmed  the  theoretical  interi»retation  of  the  8ym]>toros.  The  fol- 
lowing case  from  Lichtheim  will  serve  as  an  illustration  of  this  form: 
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A  man,  aged  65^  bacl  an  apoplectic  stroke  causing;  parapliaaia] 
and  paragraphia  from  which  he  almost  completely  recovered,  a  sligbt 
slowness  of  speech  and  an  occiisional  false  word  being  the  only 
symptoms  left.  Five  years  later  a  second  very  slight  stroke  occurred 
after  which  he  gradually  became  absolutely  word-deaf,  hearing  re- 
mainiug  good  when  attention  was  directed  to  it*  Spontaneous  8j>eecli ' 
was  fluent  and  correct,  and  there  was  no  paragi'apliia,  although  vnrii- 
ing  from  dictation  was  of  course  lost- 

This  and  similar  cases  of  word-deafness,  without  verbal  amnesia, 
parai)hasia,  paralexia,  or  paragraphia,  are  readily  explained  on  the 
supposition  of  a  lesion  interrupting  the  auditory  fibres  before  they 
reach  the  left  auditory  centre,  the  integrity  of  the  c*?ntre  itself  account- 
ing for  the  absence  of  other  symptoms  than  word-deafness,  Freund 
has  shown  that  bilateral  disease  of  the  internal  ear  may  cause  a  certain 
degree  of  wordnleafBess  which  he  callfl  "sjieech-deafness/'  Strictly 
speaking,  this  interesting  condition  is  not  a  form  of  aphasia  and  may  be  i 
distinguished  from  subi'ortical  auditory  aphasia  by  the  preseiiosof 
signs  of  disease  of  the  labyrinth,  such  as  dizziness,  tinnitus,  limita- 
tion of  the  auditory  field,  iind  marked  loss  of  bone  conduction. 

The  existence  of  pure  transcoiiical  auditory  aphasia  has  not  beenl 
confirmed  by  autopsy.     A  good  clinical  example  of  tliis  form  is  giTen 
by  Lichtheim  (Caae  HI.).   A  patient  after  a  vascular  lesion  ahofred. 
word-deafness  but  repeated  the  questions  he  did  not  undarstancL 
Spontaneous  speech  was  fairly  good,  but  there  was  distinct  para- 
phasia and  the  corresponding  paragraphia  was  still  worse.     Writing . 
from  dictation  was  good  for  single  words  but  bad  for  sentenoea* 
Heading  aloud  was  accomplished  with  difficulty  but  not  understood. 

The  distinction  betw^een  this  caae  and  one  of  cortical  anditorr 
aphasia  consists  only  in  the  retention  of  imitative  speech,  and  in  view 
of  the  many  passible  combinations  of  symptoms  due  to  jmrtial  li^ion 
of  the  centre  itself  it  is  hardly  safe,  without  the  confinnation  of  an 
autopsy,  to  accept  Lichtheim "s  explanation  of  an  interruption  of  tlse 
paths  lA. 

Cases  of  combined  subcortit^al  and  transcortical  auditory  apba^sia 
ai-e  more  likely  to  occur  than  pure  cases  of  either  form,  but  I  know 
of  no  such  caae  in  which  the  centre  was  not  also  damaged  or  sub- 
jected to  pressure. 

The  •*  conduction  aphasia"  {Leitungmphame)  of  Wernicke  and 
Lichtheim,  if  it  really  exists,  must  ba  considered  a  partial  tranaii* 
cortical  auditory  aphasia.     The  supposed  lesion  is  an  n  ■  Hon, 

of  the  path  AM,  which,  theoretically,  would  cause  parapli  .  lOm^ 

lexia,  and  paragraphia  without  word-deafness.     Both  of  Wemicke^a 
supposed  examples  of  this  form  seem  to  have  really  been  raam  of^ 
yisual  aphasia;  for  in  one  hemianoxma  was  certain  and  in  tliA  oIIm 
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^^  higlilj  probable ;  in  one  at  least  spoutaueous  speech  was  marked  by 
J^m  amnesia  of  nouns  ratlier  than  by  jtarapbasia,  while  in  both  alexia 
^^  and  agraphia  replaced  the  paralexia  and  paragraphia  of  the  theoret- 
ical form.  Lichtheim'a  example  showH  the  nymptoms  required  bj 
theory,  except  that  there  seems  to  have  been  some  defect  in  articulation 
not  altogether  paraphasic,  but  the  autopsy  showed  both  the  auilitory 
and  motor-speech  centres  to  be  somewhat  daratiged,  and  it  is  quite 
possible  that  the  symptoms  might  be  caused  by  this  damage  alone. 

Kecovery  from  cortical  auditory  a^jhasia  is  usually  much  nmre 
rapid  than  from  cortical  motor  aphasia.  It  is  probable  that,  while 
this  may  in  part  he  due  to  the  greater  extent  of  the  auditory,  oeDtre  it 
is  mainly  o^^Hng  to  the  right  auditory  centre  having  a  greater  ca- 
pacity for  education  than  the  right  motor-speech  centre. 

Visual  Aphama. 

Yisual  aphasia  comprises  the  disorders  in  the  use  of  language 
caused  by  disease  of  the  visual  centre  for  form  (left  angular  gyrus)  or 
of  the  fibres  connecting  it  with  other  parts  of  the  brain.  As  now 
known  it  is  either  cortical  or  subcortical  according  to  the  location  of 
the  disease  in  the  centre  itself  or  in  the  white  matter  of  the  occipital 
lobe.  Transcf»rtical  visual  aphasia  is  theoreticAlly  possible  but  has 
not  yet  lieen  demfmstrated. 

The  lesion  of  cortical  visual  aphasia  must»  of  course,  damage  the 
cortex  of  the  left  angular  gyrun  and  its  immediate  neighl»orhood. 
The  disease  often  extends  forwards  into  the  supramargiual  convoluricm. 
The  subjacent  white  matter  seems  always  to  be  damaged  to  some  ex- 
tent, thus  accounting  for  the  hemianopsia  or  the  contraction  of  the 
right  halves  of  the  visual  fieUls,  which  is  always  present.  The  lesion 
of  subcortical  visual  aphasia  is  so  situated  as  to  leave  the  cortex  of 
the  angular  gyrus  free,  but  to  interrupt  the  left  optic  radiation  or 
destroy  the  left  half-vision  centre,  thus  causing  hemianopsia,  and  at 
the  same  time,  by  involvement  of  the  posterior  fibres  of  the  corpus 
calloenm,  to  prevent  the  left  angular  gyrus  from  being  reached  by  im- 
pulses from  the  right  cerebral  hemisphere.  In  this  way  the  disease 
prevents  the  left  angular  gyrus  from  receiving  new  impressions  of  form, 
but  leaves  it  free  to  remember  impressions  made  in  the  x^ast  and  to 
act  on  other  centres  in  the  left  cortex. 

In  both  tlie  known  forms  of  visual  aphasia  the  ready  tttterance  of 
maiij  words  and  the  ftiU  understanding  of  speech  show  that  the  audi- 
tory and  motor  centres  ^rith  their  connecting  fibres  are  not  at  fault, 
while,  on  the  other  hand,  right  hemianopsia,  or  contraction  of  the 
right  halves  of  the  vismd  fn  Ids,  makes  a  visual  defect  certain. 

Ab  word-deafness  is  tlio  tlifinK?teristic  symptom  of  auditory  apha- 
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sia  HO  is  word*bliuduei4ti  or  vibual  alexiH^the  eharaeteristic  tugn  of  nft- 
ual  aphasia ;  but  a^  word-ileafuess  is  rarely  pure,  so  word-bliiidiMia  i 
usually  accompanied  by  other  symptoms  due  to  the  saiue 
To  a  patient  who  is  word-blind  the  writteu  or  printed  wonb  of 
own  language  are,  like  those  of  an  unknown  foreign  tongue, 
of  meaning,  not  because  the}'  aie  not  seen  well  enough  but 
cause  the  necessary  association  processes  from  the  visual  to  Ibe 
motor  and  auditory  centres  do  not  take  place.  This  defect 
be  absolute,  in  which  case  reading  aloud  is  impossible,  and 
writteu  or  priute<l  charactexa  are  devoid  of  meaning ;  but,  as  a  role, 
some  words  or  charactei-s  are  !»etter  comprehended  Ihau  otben* 
Thus  the  [mtient  may  name  individual  letters  and  not  tbe  word 
which  they  compose,  or  he  may  mime  certain  familiar  words  and 
not  their  compoueut  letters.  Figures  are  generally  better  coiapre- 
hended  than  either  letters  or  words.  If  the  right  hemtspliefe  b 
intact,  objects  may  be  perfectly  well  recognized  although  words 
are  not»  for  objects  arouse  the  memory  of  their  aaoocialed 
qualities  through  either  v'isual  centre,  while  associations  with  words 
have  been  established  only  in  the  left  hemisphere.  But  mlnd-Uiiid- 
ness  sometimes  accomimnies  word-blindness,  and  tben«  if  an  auti 
is  obtained,  a  lesion  is  found  in  both  hemispheres. 

Although  the  auditory  and  motor^speech  centres  are  intact  in  pure 
visual  aphasia  spontaneous  speech  is  generally  impairetl.  The  priii 
cipal  defect  is  an  inability  to  name  objects  seen.  Thus  when 
patient  is  shown  a  knife  he  may  be  quite  unable  to  name  it,  allbo 
his  gesture  shows  that  he  fully  understands  its  use.  This 
is  readily  explained  when  we  remember  that  tlie  sight  of  an  objt 
arouses  the  memory  of  its  name  only  through  association  ini{ 
from  the  visual  centre  to  the  auditory  and  motor-si>eech  oentr^is.  In 
an  uucomplicateil  case  objects  not  named  at  sight  may  be  promptly 
nametl  when  they  impress  some  other  sense;  thus  a  knife  may  be 
named  when  it  is  tiiken  into  the  hand,  or  an  apple  or  omnge  when  i 
is  tasted  or  smelt.  Here,  of  course,  another  association  path 
that  from  the  visual  centre  is  brought  into  action,  and,  an  a 
limited  to  the  visual  centre  or  its  neighborhood  does  not  affsci  ^ 
other  paths  to  the  auditory  centre,  there  is  no  tlifficulty.  Wei«  1 
auditory  centre  diseased,  naming  objects  would  be  equally  difflctdl  i 
matter  by  what  sense  the  object  be  perceived.  In  some  ouiea  an 
ject  is  not  named  as  soon  as  seen,  but  after  looking  at  it  a  little 
the  patient  names  it  without  the  aid  of  any  other  senae.  In 
cases  it  is  an  associated  sense  memory  instead  of  an  actttal  Wf^wf  ticm 
that  revives  the  memor\  of  the  missing  name.  The  patiral^  for  ex- 
ample, looks  at  an  orange  and  fails  to  name  it,  but  preaentljr  tha 


APRAfilA.  795 

memory  of  its  taste  and  odor  is  revived  by  association  impulses  from 
the  right  visual  centre  to  the  olfai^tory  and  gustatory  centres,  and 
these  send  the  necessary  impulses  to  the  left  auditory  centre,  llie 
more  the  visual  component  of  a  word's  metming  predominates  the 
leas  likely  is  it  to  be  recalled  in  this  indirect  way. 

Closely  allied  to  the  difficulty  in  naming  objects  is  the  absence  of 
nouns  in  siKintiineous  si>eech.  As  far  as  nouns  are  needed  to  name 
objects  within  the  s|>eaker's  liold  of  vision,  this  is  onl^  one  phase  of 
the  difficulty  alreaily  couHidore<l,  but  objects  nut  seen  l)ut  merely 
thought  of  are  alno  not  named.  This  is  mainly  because  the  visual 
component  is  the  m<^>st  prominent  in  the  idea  of  most  objects,  so  that 
the  association  impulses  necessar\  to  recall  the  name  habitually  start 
from  the  visual  centi*e ;  but  the  less  frei|uent  use  of  nouns  than  of 
other  parts  of  speech,  already  alluded  tr»  io  explanation  of  the  absence 
of  nouns  in  auditory  aphasia,  must  also  be  a  factor  here.  The  loss  of 
association  impulses  fn>m  the  visuiU  centre  is  nirely  absolute.  Some 
objects  are  usually  namcnl  at  sight,  and  some  nouns  are  i*ecalled  by 
the  memory  of  the  corresponding  oltjects.  Often  tlie  association  im- 
pulses recall  a  word  similar  in  8ound  or  related  in  idea  to  the  right 
one  and  then  si)eech  Viecomes  paraphasic.  The  inability  to  recall 
names  catises  the  patient  U^  try  to  express  his  idea  in  roundabout 
pbrasefi,  as  when  a  knife  is  called  "*  something  to  cut  with/*  and  then 
speech  is  apt  to  become  very  much  involved,  and  the  paraphasia  to 
be  very  marked.  In  some  cases  of  visual  aphasia,  however,  sponta- 
aeous  speech  appears  to  be  wholly  unaffect4Ml,  without  the  lesion  of 
the  visual  centre  or  of  its  connecting  fibres  being  less  than  in  other 
cases.  I  know  of  no  satisfai^tory  explanation  of  such  case8»  unless  we 
assume  that  the  right  visual  centre  excited  by  the  sight  or  memory 
of  an  object  sends  impulses  first  to  the  right  auditory  centre  and 
thence  by  Uie  corpus  callosum  to  the  left  auditory  centre,  thus  recall- 
ing the  name* 

In  cortical  visual  aphasia,  writing,  whether  spontaneous  or  from 
dictation,  is  often  lost  or  impaired,  and  this  is  no  doubt  due  to  the 
fact  that  as  one  writes  all  but  the  most  familiar  words  (such  as  one*s 
own  name)  are  visually  represented,  so  that  the  coordinating  centre 
for  tlie  hand  is  under  the  guidance  of  association  impulses  from  the 
visual  centre.  If  the  visual  memory  of  the  word  to  be  written  is  lost 
the  pro}>er  motions  cannot  be  mmle.  This  inability  to  write  is  known 
as  sensory  agraphia  in  distinction  fr^ira  motor  agraphia.  In  the  in- 
terest of  preci8ion  it  should  rather  be  called  visual  agraphia,  since 
auditory  aphasia  may  be  accompanied  by  agrax»hia  which  is  alflo 
eensory.  The  ability  to  copy  writing  is  also  impaired  for  the  same 
feOBon,  but  often  to  a  less  marked  degree,  because  the  actual  sight  of 
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the  copy  brings  a  stronger  Btimulus  to  the  diseadecl  ceotre  Ih&o  Ibe 
mere  memory  of  it.  UDless  the  right  visual  centre  is  alao  diiiiMiii*^, 
so  as  to  caufie  mind-blindBeBS,  the  a|)f»earaiiC6  of  objects  and  pictures 
can  be  much  better  remembered  than  that  of  wordB.  In  aabeortical 
visual  aphasia,  on  the  other  hand,  copijing  is  impaired  while  wriitng 
from  dictation  is  not  necessarily  affected  at  all,  and  spontaneomi  wrrit- 
ing  may  be  as  go<xl  as  Bpontaneoua  speech.  Copying  is  lost  becat»e 
the  lesion  interrupts  the  impulse  from  the  copy  before  thej  reach 
the  left  half-vision  centre,  and  on  their  way  from  the  right  vimial 
tre  to  the  left  visual  centre  (anguW  gyi-us),  consequently  the  left 
centre  is  not  influenced  by  the  copy.  Spontaneous  writing  is  retained 
because  the  left  visual  centre,  being  unaffected,  can  remember  tlie  ap- 
pearance of  words  and  properly  influence  the  graphomotor  oeatre. 

The  retention  or  loss  of  sjjontaneoua  writing  is  the  principal 
means  of  distinction  between  subcortiail  and  cortical  vistuil  aphasia 
and  is  of  the  greatest  practical  importance,  because  if  an  operation  m 
to  be  considered  it  is  necessary  to  distinguish  sharply  between  the 
two  forms.  There  can  be  no  doubt  that  the  ability  to  write 
copying  is  lost  ia  a  very  strong  indication  that  the  lesion  luis  s; 
the  angular  gyrus,  and  must  be  sought  deeper  in  the  occipital  lobe, 
while  the  presence  of  agraphia  indicates  that  the  lei^ion  is  in  or 
the  angular  gyrus.  Nevertheless  too  much  streas  may  be  pLaeei] 
these  indications;  a  lesion  in  the  angular  gyrus  might  c^use  alt^iia 
and  not  agraphia,  owing  either  to  its  small  size  or  to  an  indif  idiial 
peculiarity  of  the  patient,  making  his  writing  relatively  iudependetil 
of  his  visual  memory,  and  a  lesion  deep  in  the  occipital  lobe  m^j 
cause  agraphia  by  its  imlirect  effect  upon  the  angular  g^riis.  Ifl 
many  cases  of  sulxiortical  visual  aphasia  the  retention  of  writing  and 
the  inability  to  read  are  brought  into  the  most  glaring  contrast  by 
inability  of  the  patient  to  read  what  he  himself  has  just  writteD; 
a  patient  may  say  **I  know  what  it  is,  but  I  can't  read  it.^ 

In  these  cases  another  remarkable  phenomenon  may  ocoitr;  tbe 
tient,  by  retracing  what  he  has  written,  may  be  able  to  read  it 
the  motions  of  the  hand,  and  if  his  hand  be  moved  by  the  examiner 
so  as  to  trace  wonls  he  remls  them.  In  short,  he  reads  only  by  writ- 
ing. Such  patients  read  writing  more  easily  than  print  beeaoae  it  * 
easier  to  trace  it,  but  one  of  Charcot's  patients  was  aided  in 
print  by  making  the  motions  of  writing  eiich  word.  The  eiplaiiatioD 
of  these  cases  is  not  difficult  on  the  assumption  that  the  centre  for  via- 
ual  memories  is  intact  and  in  communication  with  the  other  speech 
centres,  while  more  or  less  cut  off  from  the  half-rision  eentiefi*  The 
motions  of  the  hand  vividly  recall  the  appearance  of  the  words  wii^ 
ten,  and  this  suflices  to  recall  the  sound,  utterance,  and  meaning 
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Combined  Forms  of  Aphasia, 

Combined  fnrmH  of  aphaaia  are  of  frequent  occurrence,  becatiBe 
all  the  centres  for  speech  are  supplied  by  branches  of  the  same  artery, 
the  middle  cerebal.  The  combination  of  motor  and  auditory  aphasia, 
due  to  lesion  of  both  the  third  frontal  and  first  temporal  convolutions, 
is  easily  recognizeil  cliniciLlly  by  the  presence  of  word-deafness 
together  with  absolute  speechlessness,  or  the  vbtj  restricted  utterances 
of  motor  aphasia,  instead  of  the  pai*aphasia  which  is  characteristic 
of  a  lesion  of  the  auditory  centre  alone*  Beading  and  writing  are 
affected  even  more  than  in  auditory  or  motor  aphasia  alone.  As  a 
rule  they  are  entirely  lost,  but  if  the  damage  to  the  motor  centre  is 
relatively  slight  paralexia  and  paragraphia  may  be  present. 

The  combination  of  auditory  and  nsual  aphasia  is  recognized 
clinically  by  the  presence  of  word^leafness  and  paraphasia  together 
With  defect  in  the  right  half  of  each  visual  field,  alexia  and  either 
agraphia  or  paragraphia  according  to  the  situation  of  the  visual  le- 
sion* TVTien  motor,  auditory,  and  visual  aphasia  are  all  combined 
there  is  absolute  loss  of  spontaneous  speech  or  paraphasia  (according 
to  the  degree  of  damage  to  the  motor  centre),  word-deafness,  alexia, 
agraphia  or  paragraphia  (according  to  the  situation  of  the  visual  le- 
sion and  the  degree  of  damage  to  the  motor  centre)  and  defect  in  the 
right  half  of  e*ich  visual  field, 

Dyalexm. 

Dyslexia  is  a  difficulty  in  reading  characterized  by  the  ability  to 
read  only  a  few  words  at  one  time  on  account  of  the  rapid  onset  of 
painful  fatigue.  After  a  rest  the  patient  can  go  on  for  a  few  words 
from  where  he  left  off,  but  must  then  stop.  The  seat  of  the  disease 
is  still  a  matter  of  pure  speculation,  hut  it  is  not  due  to  any  recogni- 
zable visual  defect,  nor  accompanied  by  any  definite  form  of  aphasia* 
It  is  coDsidereil  here  Ijecause  it  seems  to  be  allied  to  visual  aphaaia. 
It  is  generally  agreed  that  this  symptom  occurs  in  patients  whose 
arteries  toe  degenerated,  and  that  it  is  ominous  of  softening  or  of  de- 
geiipration  of  the  brain  duo  to  insuflicient  blood  supply.  Pick  thinks 
that  it  is  analogous  tc*  the  intermittent  limiting  described  by  the 
veterinarians  as  occurring  in  horses  and  by  Charcot  as  occurring  in 
men.  A  horse  affecteil  by  this  disease  after  trotting  a  few  minutes 
begins  to  limp;  if  urged  further  it  falls  wnth  signs  of  pain  and  the 
affected  limb  is  found  to  be  pulseless,  cold,  and  ansesthetie.  A  reet 
re«tores  the  limb  to  an  apparently  normal  condition,  but  the  symp- 
toms, which  are  evidently  due  to  spasm  of  the  main  artery  of  the 
limbi  return  at  the  next  attempt  to  trot.    Precisely  similar  symptoms 
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occur  ill  men,  and  m  both  horses  and  mea  these  symptoms  are  HBoaDj 
fareroDners  of  complete  obetmetiou  of  the  main  artery  of  Ibe  limb. 
If  we  suppose  the  left  middle  cerebral  artery  to  be  diseased  aad  Id  bs 
thrown  into  a  spasmodic  condition  by  the  fatigoe  of  reading,  the  curi- 
ous phenomena  of  dyslexia  would  be  accounted  for. 

Grapkoniotar  Aphasia. 

Graphomotor  ai)haaia,  or  motor  agraphia,  is  the  inability  to  wrttr 
with  the  right  hand,  depending  ou  Iusm  uf  the  |x>wer  to  execuba  tht* 
proper  movements,  without  paralysis  of  the  hand  or  arm.  This  defi- 
nition applies  to  only  a  very  small  proportion  of  the  caaes  of  agn^^hiik 
In  the  majority  of  cases  agi'apbia  is  a  sympt<jm  of  motor  aphaaiji, 
in  almost  all  of  the  remaining  ones  it  is  a  symptom  eitkt^r  uf  amlil 
aphasia  or  of  cortical  visual  aphasia*  In  1881  E^cner,  uo  tbe 
of  four  eases,  advanced  Uie  theorj'  that  the  foot  of  the  left 
frontal  convolution  has  the  same  relation  to  the  centres  for  the  aiiii] 
motions  of  the  hand  and  arm,  located  in  the  Bolandic  convulatiai 
Broca's  convolution  has  to  the  corresponding  centres  for  the  aim 
motions  of  the  vooiil  organs,  and  that,  as  destruction  of  the  left  third 
frontal  causes  loss  of  the  coraplicate<l  movements  of  si>eech  withonl 
imrah  sis,  so  destruction  of  the  left  second  frontal  eonvolutioii 
a  loss  of  the  complicated  movements  of  writing  withoui 
Since  that  time  evidence  has  accumulated  tending  t4>  |irova  the 
rectne^s  of  this  plausible  view,  but  as  yet  it  is  insufficient.  In 
first  place  there  are  no  ca&m  of  complete  motor  agraphia.  A 
entirely  free  from  motor,  auditory,  and  visual  aphasia,  who  has 
to  write,  can  always  make  the  motions  of  writing,  if  not  with  tbe 
hand  then  with  the  left,  or  with  some  other  movable  fiart  of  Ibe  body. 
Therefore  the  second  frontal  convolution  can  be  cousitlere<i  a 
centre  only  in  so  far  as  it  may  lie  relateil  to  the  special  skill  and 
with  which  the  right  hand  executes  the  motions  for  writing.  That  it 
has  such  a  relation  seems  probable,  but  I  know  of  no  caae  ol  pole 
agraphia  in  which  the  autopsy  showeil  a  small  lesion  of  the  left  let* 
ond  frontal  convolution  and  no  damage  to  any  other  part  of  tbe  bfaia. 
Any  case  in  which  the  lasion  affects  the  motor-speech  centre  is  nM  en©- 
elusive,  even  though  utterance  be  rebiined,  l>ecause  it  takes  a  sligl 
degree  of  motor  aphasia  to  interfere  with  wTiting  than  is  requiredj 
prevent  utterance.  This  is  shown  by  the  fact  that  in  recove 
cortical  mott^r  aphasia  9i)eech  may  be  recovered  long  before 
is,  and,  but  for  the  history,  such  a  cjise  might  easily  be  reganled  aa  a 
case  of  motor  agraphia.  On  the  other  hand,  if  the  arm  centre  in  Ibe 
RolantUc  regie »ii  l)e  affected  theciuse  cannot  lj>e  nsetl  in  proof  of  EUi 
theory,  for  then  a  degree  of  paralysis  sufficient  to  prevent  tlie 
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movements  of  writing  cannot  be  exeluded.  Pitres'  case,  in  wliicU  a 
man  wrota  well  with  the  left  hand,  but  with  the  right  could  only 
roughly  copy,  is  not  eonelusive  because  there  had  been  right  hemi- 
plegia and  aphasia,  anil,  although  the  patient  is  reiiorted  to  have 
recovereil  from  all  symptoms  excejjt  the  agraphia,  it  is  quite  jiossible 
that  the  right  hand  and  arm  were  still  s(»  imi>aired,  aa  a  result  of  the 
hemiplegia,  that  the  rememtered  form  of  the  letters  was  not  huffi- 
eient  for  their  produetion,  while  the  stronger  stimidus  from  an  actnal 
copy  was.  The  case  of  the  younger  Charcot,  wlule  giving  support  to 
the  theory,  is  also  not  concluKive.  A  woman  after  her  first  apoplectic 
attack  Iia+l  no  symptom  except  motor  agrajihia.  Years  later  a  second 
attack  kft  motor  aphasia,  and  after  rei>eated  new  attacks,  there  was 
pseudobulbar  jiaralysis.  At  the  autoi>sy  a  focus  of  disease  was 
found  in  the  foot  of  the  left  second  fnintal  cuuvnlution,  another  in  the 
foot  of  the  left  third  fronted,  and  three  in  the  middle  oi  the  right  hemi- 
sphere. It  seems  very  inobable  that  the  foci,  OL'curring  iu  the  order 
named,  caused  the  symptoms,  but  it  does  not  appear  from  the  autopsy 
record  that  the  one  in  the  second  frontal  c(mvolution  was  older  than 
the  otherB  and  this  lea^  es  the  matter  in  some  doubt. 

The  practical  question  is:  How  far  can  agraphia  alone  be  used  *is  a 
localizing  symi>tom  in  a  ease  in  whicli  ojieration  is  to  be  considered? 
It  seems  from  all  the  evidence  now  accessible  that,  given  a  ease  of  in- 
ability to  write  with  the  right  hand  while  writing  with  the  left  is  re- 
tained and  no  [mralysis  or  other  form  of  aphasia  can  be  detected,  if 
the  lesion  is  of  such  a  nature  that  an  oi)eration  may  l»e  expecte*!  to 
give  relief,  it  is  profiler  to  trephine  over  tlie  fiK)t  of  the  left  second 
frontal  convolutiun  and  exploi"e.  If  after  all  it  turns  out  that  the 
lesion  is  in  the  motor-s[)eech  centre  or  in  the  motor  centre  for  the  arm, 
these  centres  ai'e  both  imrae<liately  adjacent  to  the  one  exiiosed  so 
that  either  may  be  reached  without  any  very  great  enlargement  of 
the  original  opening. 


Functional  Disorders  of  Speech. 

Htfiiftncal  aphonia  is  the  most  common  hvstericul  affection  of 
speech.  It  consists  in  tlie  inability  to  speak  in  a  loud  voice  on 
account  of  the  vocal  cords  not  being  approximated  in  the  eflTort  to 
produce  sounds.  As  a  con8e<|uence  the  patient  sf»eaka  only  in  a 
whisper,  but  articulation  is  generally  r^erfect.  The  loss  of  voice  usu- 
ally comes  on  suddenly  during  an  hysterical  attack  or  immediately 
after  a  violent  emotion.  In  most  cases  there  is  no  diseai^e  hxralized 
in  the  larynx,  but  son»etihies  a  laryngitis  or  other  localiz/nl  disease 
may  precede  iuid  Im^  the  suggesting  cause  of  the  aphonia,  in  which 
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case  the  OQset  is  more  apt  to  be  gradual  than  sudden.  The  fnncttonal 
character  of  the  loss  is  clearly  sbowti  by  the  perfect  approximatioii  <rf 
the  cords  in  coughing  and  sneoziug.  A  careful  examination  alwafs 
rereals  the  presence  of  the  physical  or  mental  stigmata  of  hysteim. 
Gilles  de  la  Tourette  calls  esi»ecial  attention  to  the  frequent  existence 
of  an  aiuesthotie  area  in  the  skin  over  the  larynx^  in  accordance  with 
the  general  law,  which  he  has  established,  of  the  superposition  of  sen- 
sory loss  upon  hysterical  paralysis  or  spasm.  The  interior  of  tbd 
larynx  is  often  antesthetic. 

The  diagnosis,  which  is  generaUy  easy,  is  tiased  on  the 
of  a  sufficient  local    cause,  the  ability    to  cough  and 
circumstances  attending  the  onset,  the  presence  of  other 
hysteria  and  (in  a  few  cases)  talking  aloud  in  sleep  or  when  Qnder  \ 
inHuence  of  an  amrsthetic. 

The  prognosis  is  favorable.     The  voice  may  return  at  any  i 
especially  after  an  attack  or  during  excitement,  and  if  it  do60  ] 
the  patient  gets  along  fairly  welL     The  return  may  be  gradoal, 
is  usually  sudden  or  very  rapid*     The  time  aphonia  may 
however,  even  under  intelligent  treatment,  varies  from    minataa  to 
years. 

The  great  aim  of  treatment,  as  in  all  cases  of  hysteria,  should  fat 
to  reestablish  self-eontrol.  A  favorable  prognosis  and  confident  de- 
meanor combined  with  any  harmless  local  treatment,  such  aa  mild 
electrical  applications  to  the  larynx,  will  generally  restore  the  Toio© 
in  a  short  time.  Sometimes  etherization,  with  or  without  a  shaia 
operation,  succeeds  brilliantly,  but  it  is  not  without  risk  of  f?ialring 
the  patient  worse.  In  one  of  my  hysterically  mute  patienta,  who  m- 
mainod  aphonic  after  careful  teaching  had  restored  articulaiioOi 
etherization  accompanied  by  ijredictions  of  cure  caused  a  major  hys- 
terical attack  and  a  relapse  into  absolute  mutism.  A  return  to  {>eda- 
gogic  methods  again  restored  whisi^ering  speech  in  about  a  week. 

Hi/HierkYil  mntwm  is  far  less  common  than  aphonia,  but  has  an  in- 
timate relation  to  it,  so  that  one  often  shades  into  the  other.  In  this 
condition  even  whispering  is  aljsent  and  the  patient  is  unable  to  ntU^T 
a  single  word.  As  tlie  disease  is  undoubtedly  in  the  cerebral  hemi* 
spheres  this  mutism  iR  a  true  motor  aphasia,  although  pui-ely  fanetion- 
al.  It  differs  from  organic  motor  aphasia  in  two  imr»ortant  reapecfli, 
In  the  first  i^lace  the  loss  is  more  complete  than  in  organic  motor  af 
»ia.  Not  even  the  few  words,  such  as  yes  or  no,  of  the  motor  apl 
are  used  by  the  hysterical  mute ;  with  rare  exceptions  the  loss  of  wonk 
is  absolute,  and  so  is  the  loss  of  voice.  In  the  second  place  ibe  in- 
telligence of  the  hysterical  mute  is  generally  h'vely ;  he  in  anxic 
communiimte  his  ideas,  his  gestures  are  animated,  and,  moet  iinpoi 


of  all,  lie  grasps  paper  and  pencil  and  writes  fluently  about  his  symp- 
toms. This  is  the  general  rule,  but  it  must  be  noted  that  there  are  ex- 
ceptions. In  a  few  eases  writing  is  lost  ju«t  as  in  organic  motor  apha- 
sia, and  in  one  the  utterance  "  ta-ta-ta"  was  retained ;  in  another  "  how, 
how,  how/*  in  a  third  ''yes'*  and  "no."  Hysterical  deafness  may  be 
added  to  the  apliasia,  and  then  we  have  a  spurious  deaf-mutism.  In 
one  case,  the  exquisitely  hysterical  character  of  the  affection  was 
shown  by  the  patient's  ability  to  talk  and  hear  from  six  to  nine  each 
day.  Promptly  at  nine  o'clock  the  larynx  seemed  to  close  with  a  i>e- 
coliar  noise,  and  lx)th  speech  and  hearing  were  gone  for  the  day. 
According  to  Lowenfeld,  a  certain  degree  of  word-blindness  may  also 
accompany  the  motor  aphasia. 

In  a  typical  case  of  hysterical  mutism  the  diagnosis  is  quite  easy ; 
the  only  speecdi  defect  that  it  could  be  mistaken  for  is  subcortical 
motor  aphasia  in  which  writing  is  also  retained.  The  complete 
loss  of  articulation  and  voice  together  with  the  absence  of  unequiv- 
ocal signs  of  organic  disease  and  the  presence  of  some  of  the  stigmata 
of  hysteria  are  abundantly  sufficient  to  make  the  difference  apparent^ 
Should  writing  be  lost  and  some  power  of  articulation  retained,  the 
diagnosis  would  be  far  more  difficult.  But  even  in  such  a  case  the 
difference  betw*een  the  accompanying  symptoms  and  similar  ones 
due  to  organic  diseajse  with  the  presence  of  hysterical  stigmata  would 
be  a  sufficient  guide  to  an  attentive  observer. 

The  prognosis  is  both  good  and  bad.  Speech  will  return  and  may 
return  at  any  time;  but  when,  is  uncertain,  and  relapses  are  very  com- 
mon. Aphonia  usually  remains  as  a  transition  stage  between  the 
aphasia  and  recovery,  and  stammering  and  stuttering  in  varioos  com- 
binations may  also  either  precede  or  follow  mutism. 

The  treatment  must  be  that  appropriate  to  any  c^ise  of  sever©  hys- 
teria with  the  addition  of  such  local  treatment  as  will  tend  to  restore 
the  jmtient's  confidence  in  his  recovery.  A  great  deal  can  l)e  dime  by 
showing  him  how  to  place  the  lips  and  toogiie  and  how  to  manage 
the  breath  so  as  to  produce  the  consonants  mechanically.  When  once 
a  start  is  made  in  this  way  the  progress  is  often  very  rapid,  and  I 
cannot  help  believing  that  in  any  case  of  hysteria  educational  meth- 
ods which  appeal  rationally  to  the  patient's  own  powers  are  far  leaa 
likely  to  be  succeeded  by  a  relapse,  or  by  other  hysterical  phenom- 
ena, than  methods  which,  by  appealing  to  his  sense  of  the  mysteri- 
ous powers  controlling  him  from  \rithnut,  may  succeed  %'ery  bril- 
liantly for  a  time,  but  do  nothing  towards  establishing  a  habit  of 
self-control. 

Stufferinff,  sfammcrrvfi,  and  various  combinations  of  the  two  may 
exist  in  hysteria  indei>endently  of  mutism  or  aphoaia.     Spasm  or 
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paralysis  of  the  tongue  or  lips  can  often  be  detected,  and 
case  inspiratory  spasm  was  the  cause  of  the  difficulty  in 
It  is  impossible  to  give  a  precise  idea  of  the  disturbance  of  i 
tion  on  account  of  its  variable  form  in  different  cases  or  eve 
same  case.  The  literal  sounds  may  be  omitted  or  slurred  or  sp 
caJly  emphasized  or  prolonged  or  variously  disarranged,  anc 
adventitious  sounds  may  be  interjected.  The  treatment  h 
sufficiently  indicated. 

Epilepsy, — Epileptic  attacks  may  be  preceded,  as  an  a 
motor  aphasia,  and  probably  by  the  other  forms  also.  St 
common  is  it  for  aphasia  to  remain  as  a  transient  after-effe< 
attack,  in  the  form  of  motor,  auditory,  or  visual  aphasia,  o: 
bination  of  all.  Pick  has  carefully  studied  the  re-evolution  o 
in  such  a  case.  In  the  epilepsy  symptomatic  of  any  organic 
which  is  susceptible  of  relief  by  operation  a  well-defined 
aphasia  is  a  valuable  localizing  symptom.  A  purely  hysterici 
aphasia  may  succeed  a  genuine  epileptic  attack  just  as  an  h^ 
seizure  may. 

Migraine  accompained  by  ophthalmic  disturbances  may  aL 
companied  by  aphasia  which  is  always  transient  and  portends 
than  that  the  migraine  will  be  especially  refractory. 

Chorea, — Chorea  when  severe  commonly  interferes  with 
which  is  at  first  made  indistinct  by  the  irregular  movement 
tongue  and  lips.  This  causes  the  patient  to  hurry  and  shortc 
ance  as  much  as  possible,  and  then,  perhaps,  to  become  all 
mute.  As  there  can  be  no  doubt  that  the  cortex  is  the  seat  of 
in  chorea  it  seems  safe  to  conclude  that  the  difficulty  is  cause* 
ritation  of  Broca's  convolution,  and  hence  is  a  true  aphasia, 
my  clioreic  patients  who  seemed  keenly  observant  of  all  tl 
going  on  about  her,  and  certainly  understood  all  that  was  said 
presence,  would  not  even  move  the  head  to  indicate  yes  or  no. 

Fevers, — Typhoid  fever,  especially  in  children,  is  not  very 
cause  of  motor  aphasia,  which  is  mostly  purely  functional  and 
without  signs  of  organic  disease,  towards  the  end  of  a  seve 
often  when  the  otlier  symptoms  are  abating.     It  is  then  noi 
ominous  symptom  and  always   disappears  with  returning  si 
Far  more  serious  are  the  rarer  cases,  occurring  in  adults  a 
often  as  in  children,  in  which  hemiplegia  accompanies  the 
and  which  are  due  to  embolism  and  consequent  softening 
quoted  by  Wyllie).     Such  a  complication  adds  greatly  to  the 
of  death,  and  if  the  patient  recovers  both  the  hemiplegia  and 
are  likely  to  persist,  except  in  young  children,  in  whom  tl 
hemisphere  is  more  easily  educated.     Dysarthric  disturbanc 
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also  occur  in  typhoid  fever  aud  are  of  more  unfavorable  significaBce 
tban  functioual  aplxasia.  Fneumonia  and  otlier  fevers  may  occasion- 
ally cause  similar  affections. 

Toxic  Stales. — States  of  autointoxication,  particularly  uraemia, 
diabetes,  and  gout,  and  poisoning  by  various  narcotics  or  by  snake 
bite  occasionally  cause  aphasia  or  dysarthria. 

Deaf'Mutism. 

The  scope  of  this  work  does  not  call  for  a  full  discussion  of  deaf- 
mutism,  but  its  relations  to  other  forms  of  aphasia  are  too  close  to 
allow  the  subject  to  be  entirely  omitted  or  only  casually  mentioned. 
A  deaf-mute  is  a  person  who>  owing  to  congenital  or  ea.rly  aocjuired 
deafness,  does  not  talk.  The  earlier  statistics  indicated  that  a  very 
large  proportion  of  the  patients  were  congenitally  deaf.  This  was 
uo  doubt  an  error,  ati  many  caui^es  of  deafness  in  early  life  are  often 
entirely  overlooked  by  parents,  and  a  child  is  supjKised  by  them  to 
have  been  born  deaf  unless  it  has  given  unmistakable  evidence  of 
hearing*  Any  bilat4>nil  disease  cif  the  ears  or  of  the  auditory  centres 
or  connecting  tracts  may  l>e  a  cause  of  the  de^ifness.  Heredit  n 
consanguinity  of  parents,  and  residence  in  certain  mountain  regions 
are  the  prinei]>al  predisposing  causes.  Epidemic  meninigitiH,  scarla- 
tina, typhoid  fever,  measlee,  and  other  fevers  are  the  principal  excit- 
ing causes.  The  mutism  dej^euds  entirely  upon  words  not  being 
heard  and  so  not  imitated.  TiVTien  deafness  is  congenital  or  occurs 
during  the  first  year  of  life,  speech  is  not  acquired  at  all ;  when  it 
occurs  in  the  second,  third,  or  fourth  years  what  speech  has  l)een 
acquired,  although  it  may  have  been  very  considemble,  is  in  almost 
all  cases  forgotten,  unless  unusual  methods  of  education  are  employed. 
Deafness  occurring  after  the  foudh  year  causeii  mutism  in  a  certain 
l)ro portion  of  cases,  which  rapidly  diminishes  as  tlie  age  increases, 
becoming  very  small  after  the  tenth  year,  and  vanishing  altogether 
at  pu!)erty.  Those  deaf-mutes  who  have  e%*er  acquired  8|>eeeh,  even 
if  it  Im?  totally  forgotten,  have  a  great  intellectual  advantage  over 
thoee  who  have  never  acquired  it. 

Intelligent  deaf-mutes  invent  for  themselves  a  gesture  language 
which  serves  for  ordinary  communication  with  those  neareBt  to 
them.  By  assciciation  with  others  this  language  is  very  much  ex- 
tended and  elaborated,  and  as  it  contains  signs  for  abstract  as  well  as 
for  concrete  ideas,  it  serves  very  well  as  an  instrument  of  thought  in- 

iatead  of  the  words  which  ordinary  people  employ.  In  addition  to 
the  sign  language  it  is  not  very  difficult  to  teach  them  reading  and 
writing.     The  process  of  reading  differs  from  that  of  normal  indi- 
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vidnalsy  because  the  written  word  caimot  b 
spondiiLg  word  as  heard  and  uttered,  and  80 

representing  it,  must  be  associated  directly 
the  word.  Writing  is  also  diflFei'ent,  beciiH 
first  calling  forth  the  sound  and  utterance  of 
their  visual  appearance,  which  suggests  tb 
writing  them.  When  reacling  and  writing  ! 
manual  alphabets  (of  which  a  number  have  h 
telegraphic  cade,  and  various  systems  of  shoi 
Of  late  years  it  has  been  common  to  teac 
ing  the  pupil  carefully  observe  the  motions  of 
and  cheat  which  are  necessary  for  the  prod! 
then  try  to  imitate  these  motions.  After  so 
this  mechanical  process  has  been  obtained,  i 
the  lips  of  another  and  uttered  by  the  pupi 
with  the  ideas  they  represent  either  directlj 
words,  TliosG  who  have  once  had  hearii 
succeed  far  better  ihtm  others  in  learning 
even  in  the  totally  and  congenitally  deaf  the  | 
education  are  very  surprising.  Neverthelea 
mains,  if  one  may  say  so,  the  patient's  ma 
vehicle  not  only  for  communication  with  his 
thinking.  The  words  of  normal  individuali 
language,  are  like  a  foreign  one,  in  which 
write,  and  even  think,  but  from  which  he  coO 
into  the  more  primitive  and  to  him  more  nn 
It  is  mainly  on  this  account  that  even  the  I 
show  a  strong  tendency  to  avoid  the  society 
seek  that  of  their  fellows. 


iety< 


The  Biagnosis  of  Disorders 

ThtS  is  not  the  place  to  consider  the  dii 
which  cause  the  disorders  of  s[>eech,  sinoi 
elsewhere  in  this  work.  These  disorders 
lK)int  of  view,  only  a  part  of  the  symptona 
pathological  diagnosis  is  to  be  inferred.  Bu 
peculiar  and  very  complicated  groups  of  sy 
ways  easily  distinguished  from  one  anothei 
to  append  a  table  giving  in  outline  their 
clinically. 

A.  Spoken  words  are  badly  formed  but  (d 
of  the  patient)  not  deficient  in  number  or  an 
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last  stages  of  bulbar  paralysis,  when  the  utterance  of  words  may  be 
altogether  abolished.     Beading  and  writing  are  not  affected. 

I.  Speech  is  arrested  by  a  spasmodic  retention  of  some  part  of  the 
Tocal  apparatus  in  one  position,  especially  when  the  patient  feels 
himself  to  be  under  observation — gtuitenng. 

IL  Certain  literal  sountlH  are  formed  only  by  an  excessive  effort, 
or  not  at  all,  or  sounds  are  misplaced  so  that  wortls  are  slurred,  dis- 
torted or  mutilated — atmrtkria, 

B,  Words  (as  spoken,  understood,  reiid,  or  written)  are  deficient 
In  number  and  those  spoken  and  written  may  be  improperly  arranged. 
Beading  or  writing  or  both  are  affected^  except  in  subcortical  motor 
aphasia,  subcoiiical  auditory  aphasia,  and  hysterical  conditionB. 

I.  Speech  heard  and  understood. 

1.  Articulation   and   phouation  completely  abolished.     Beading 
ad  writing  retained  except  in  the  rarest  case^s.     Nn  signs  of  organic 

sease*     Stigmai'i  of  hysteria  present — hysterical  mutmn, 

2.  The  words  spoken  are  very  few  or  i>erhap8  none  at  all,  but  the 
>atient  is  not  aphonic.     The  few  words  retained  may  be  used  on  all 

^occasions  without  reganl  to  their  meiining. 

(a)  Writing  and  quiet  reading  retained — stiltcorttcal  motor  aphama. 

(b)  Writing  alxjlished.     Com[irehen8ion  of  written  or  printed  Ian- 
je  impaire<:l — cortical  motor  aphasia, 

3.  The  stock  of  words  used  is  l&rge,  but  proper  and  common 
nouns  may  be  lacking.  Inalnlity  to  read  aloud  or  t^:>  understand 
written  or  printe<l  words.     Acuity  of  vision  not  diminished  enough 

I  to  account  for  the  alexia.     Some  defect  in  the  right  half  of  each  visual 
field,  usually  hemianopsia. 

(a)  Spontaneous  writing  retained.  Copying  impaired — mibcorti* 
col  visual  aphasia, 

(b)  Writing  abolished,  owing  to  inability  to  rec^all  the  api^iearance 
of  words  as  written — cortical  visual  aphama, 

4-  Utterance  and  reading  normal.  Inability  to  write  with  right 
band,  owing  to  inrourtlination  without  paralysis.  Writing  with  left 
hand  retained — graphomotor  aphtHia. 

n.  Speech  heard  but  not  understood.  Paraphasia,  paragraphia, 
ttnd  alexia  (paralexia  on  reading  aloud)  usually  but  not  always  prea* 
exA-'-midikfry  aphasia. 

HL  Speech  not  beard.  On  account  of  deafness  patient  has  either 
never  learned  to  talk  or  has  forgotten  hovr—deof-^muHmn, 
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Relation  of  Disorders  of  Speech  to  Insanity 


1.  As  insanity  ooustitTites  no  protection  from  the  various  distiiriK 
ances  of  speech  it  is  obvious  that  they  may  occur  in  an  insane  ptr- 
son»  just  as  in  a  sane  one,  without  having  any  sr^eciid  rolaticm  to  ihn 
mental  condition.  As  far  as  Hi>eech  is  concerned  sut  h  cases  rei]aii« 
no  discussion,  but  from  the  alienist's  point  of  view  a  conaidersbk 
difficulty  in  diagnosis  is  introduced  by  the  difficulty  of  conuuuniail- 
ing  with  the  patient* 

2.  Aphasia  occurring  in  a  person  previously  sane  has  a  distiml 
tendency  to  enfeeble  the  mind  by  interfering  with  internal  lai 
and  hence  with  thought  upon  al)stract  or  com]»lietated  affairs 
enfeeblement  is  generally  not  siiAicient  to  be  called  insanity^  bat  il 
may  be  of  great  inii>ortanco.  It  is  greatest  in  auditory  aphasia,  in  a 
typical  case  of  which  verbal  amnesia  and  paraphasia  tnitst  introdo^ce 
great  confusion  of  thought  as  well  as  of  speech.  In  motor  aphasia  tbo 
mental  loss  is  much  less,  but  it  is  always  apparent  to  an  ob^ 
has  known  the  patient  before  the  loss  of  speech.  TheFi 
rologists  have  emphasized  the  importance  of  individual  prx^uliaritias 
in  determining  the  amount  of  mental  impairment  in  such 
Some  people  in  silent  thought  depend  much  more  than  others  u; 
vivid  idea  of  the  utterance  of  the  neces^Miry  words,  and  if  such  persons 
1>e  attacked  with  motor  aphasia  their  disturljauce  of  thought  wiU 
correspondingly  greater.  Uncomplii^ated  visual  aphasia,  since  it 
prives  the  patient  only  of  names  which  can  usually  be  replaced  by 
circumlocutions,  haa  but  little  effect  upon  thought. 

8,  An  organic  disease  causing  ai>hasia  generally  has  some  deteti* 
orating  effect  upon  the  mind  irrespective  of  the  loss  of  internal 
speech,  and  the  impairment  may  be  so  great  as  to  constitute  insaisil?* 
Thus  a  cerebral  vascular  lesion  or  a  tumor  which  destroys  one  of  the 
language  centres  very  often  interferes,  directly  or  indirectly,  with  lbi« 
function  of  other  centres  wliich  are  necessary  for  idejtH,  and  dementui 
is  the  result.  Even  when  other  cortical  centres  and  their  associalion 
tracts  escape  direct  injury,  the  indirect  irritating  or  depressing  effects 
of  the  cerebral  lesion  may  cause  dementia  or  a  maniacal  or  andan* 
cholic  condition.  Anarthria  is  not  so  commonly  ftssooiated  with idceih 
tal  impairment,  and  a  patient  quite  speechless  from  bulbar  paralvms 
may  be  perfectly  clear  in  his  mind ;  still  the  same  degeneiatiosi ' 
causes  anarthria  in  paretic  dementia,  by  affecting  tha  oorlax 
causes  the  mental  disease,  and  a  similar  relation  may  somefciinea  be 
observed  in  disseminated  sclerosis. 

4.  In  various  forms  of  insanity  in  which  there  is  no  specif  dia- 
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tnrbaDce  of  the  apparatus  for  speech,  there  are  disorders  of  speech 
resulting  simply  from  the  disorder  of  ideation.  Idiots  are  often 
speechless  because  thev  have  no  ideas  to  express;  in  melancholia 
speech  is  slow,  perhaps  absent,  on  act^ount  of  the  slowness  of  idea- 
tion, absence  of  attention,  and  general  depression  characteristic  of  the 
disease ;  the  rapid,  continmHis,  and  often  incoherent  sjieec^i  of  maniacs 
Dorrespouds  to  the  rapid  How  of  ideas  and  the  general  mnt<»r  excite- 
ment; a  paranoiac  may  talk  continually  or  not  talk  at  all  in  obedi- 
ence to  a  supemiititriil  voice,  and  so  on.  Such  8vmj>t4>nis  of  mental 
disease  are  of  the  utmont  iujiK>rtance  to  the  alienist,  but  they  can 
only  l>e  mentioned  here;  for  a  full  description  of  them,  the  reader  is 
referred  to  special  treatises  on  insanity  and  especially  to  the  work  of 
Seglas. 

5.  The  hallucinations  of  insane  patients  are  often  due  to  a  special 
excitation  of  the  language  centres.  The  most  common  of  these  is  that 
of  a  voice  outside  the  i)atient,  tlxreateuing  or  mocking  him  or  perhaps 
echoing  his  thoughts.  AH  sorts  of  delusions  are  based  on  such  hal- 
lucinations, which  no  doubt  result  from  an  overexcitability  of  the 
left  auditory  centre.  A  less  common  hallucination  is  that  of  an  in- 
ternal voice  which  is  not  heard  like  other  voices  but  is  felt  internally. 
Such  imaginary  voices  may  be  located  in  the  mouth,  throat,  stomach, 
abdomen,  or  other  piu't  of  the  patient's  Wly,  and  n  number  of  them 
may  l)e  jjresent  at  onoe.  Seglas  has  shown  quite  clearly  that  this 
hallucination  is  one  affecting  the  motor-siieech  centre.  Just  as  some 
patients  have  the  hallucination  that  a  limb  is  moved  when  it  is  not, 
so  these  patients  have  the  hallucination  that  the  vociJ  organs  are 
moved  without  recognizing  the  movement  as  their  own,  but  attribut- 
ing it  to  an  internal  voice  separate  from  their  own.  In  some  of  these 
cases  the  lips  and  tongue  are  actually  seen  to  move,  and  speech  may 
even  be  quite  audible,  but  the  patient  asserts  that  he  hiis  said  noth- 
ing. 

Hallucinations  of  seeing  written  or  printed  language,  or  of  having 
the  hand  com|>elled  by  some  external  power  to  write  what  the  patient 
does  not  wish  to  write,  occasionally  occur,  but  they  are  rare. 


Medico-Iiegal  Relations  of  Aphasia. 

The  question  of  criminal  responsibility  very  seldom  arises  in  ref- 
erence to  xmtients  with  aphasia,  but  it  occasionally  hap|>ena  that  the 
ability  of  an  aphasie  to  make  his  will  or  to  manage  his  property  must 
be  decided  upon  by  a  court.  In  the  consideration  of  such  a  case  the 
first  question  to  be  asked  is  whether  the  patient  is  insane  irrespective 
of  the  aphasia.    This  is  to  be  arawered  by  the  presence  or  abaenea 
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of  such  symptoms  as  would  justify  a  diagnosis  of  insanity  in  s  emu 
-without  disorder  of  speech ;  the  only  difl'erence  in  the  manoer  of  in- 
vestigation is  that  introduced  by  the  difficulty  of  comnmnication.  If 
the  patient  is  insane,  the  speech  defect  can  only  add  to  his  incompe- 
tency, and  a  decision  is  easily  reached  unless  the  form  of  insanity  ig 
such  as  would  not  in  itself  seriously  affect  general  mental  capacity, 
such  as  a  limited  and  harmless  delusion.  The  form  of  insanity  meet 
likely  to  accompany  aphasia  is  dementia. 

Should  the  patient  appear  to  be  sane  the  next  question  is:   H^ 
far  does  the  disorder  in  the  use  of  language  in  itself  affect  his  cajiadH 
to  make  a  will,  to  enter  into  contracts,  or  to  give  testimony?    Any 
form  of  aphasia  has  a  certain  tendency  to  diminish  intellectual  power 
and  control  of  the  emotions,  even  when  there  is  no  indication  of  actual 
insanity,  and  this  must  be  taken  into  account  as  a  factor  distinct  from 
the  patient^s  difficulty  in  understanding  others  or  makiiig 
understood.     The  different  forms  of  aphasia,  however,  differ 
greatly  in  their  effect  on  the  mind,  and  different  patienta  with  tlie 
same  form  or  the  same  patient  at  different  times  may  show  very  greftt 
variations  in  mental  capacity ;  so  every  case  must  be  studied  separ- 
ately and  entirely  on  ite  own  merits. 

Subcortical  motor  aphasia,  after  the  indirect  effects  of  the 
producing  it  have  passed  away,  has  very  little  necesaary  eff^ect  a 
testamentary  or  business  capacity.  The  cortex  being  uninjured Itbe 
flow  of  ideas  and  their  forraulatioo  in  internal  speech  are  unrestraiiied  * 
it  is  only  their  oral  expression  that  is  ijreveated  and  this  is  uaoaQy 
compensated  for  by  the  ability  to  write.  In  cortical  motor  aphasia  it 
is  somewhat  different.  The  patient  can  neither  speak  nor  write  and 
BO  can  communicate  with  others  only  by  gestures  or  by  expi«8ai»M- 
sent  or  dissent  when  questioned.  But  notwithstanding  these  diffieal- 
ties  motor  aphasics  usually  manage  to  make  themselvee  well  under- 
stood by  those  intimate  with  thera  and  often  show  considerable  abilitj 
in  playing  games  and  in  the  management  of  concrete  affairs.  Aa  they 
can  readily  understand  all  that  is  said  to  them  and  show  plaiulr  fKa^ 
they  do  understand  it,  their  wills  and  contracts  have  usualh^  been  held 
to  be  valid.  It  should  l^e  rememl^ered,  however,  that  motor  aphasia^ 
by  causing  some  words  to  be  lost  from  memory  altogether  and  by 
causing  those  retained  to  be  revived  in  the  auditory  centre  alone, 
thus  making  thera  less  effective,  must  seriously  interfere  with  thcmglsl 
upon  any  complicated  subject.  Id  the  cases  which  have  eetabiislied 
the  precedent,  the  affairs  dealt  with  have  been  very  simple^  so  ti»«f 
they  might  readily  be  thought  of  in  concrete  images  withoat  the  aid 
of  words.  It  seems  to  me  that  if  a  man  had  a  large  amottnt  of  tmnH 
erty  of  different  kinds,  some  of  it  in  the  abstract  form  of  atocfca 
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bonds,  and  if  there  were  a  uuiDl>er  of  persons  having  just  claims  upon 
hixD,  some  of  whom  he  saw  habituallj  and  others  not  at  all,  and  if 
this  man  should  be  striekeD  with  motor  aphasia,  the  impairment  of 
the  ability  to  think  in  wordn  and  to  read  the  papei^  representing  his 
property  would  very  probably  prevent  his  fnlly  realiziDg  wliat  he  had 
to  bequeath  aod  the  relative  strength  of  the  claims  u^kju  him. 

Visual  aphasia,  sim^e  it  does  not  interfere  with  the  understanding 
of  oral  speech  nor  with  the  oral  communicatioD  of  ideas,  has  very  lit- 
tle effect  upon  testamentary  capacity ;  although  the  patient  cannot 
read  he  can  perhaps  write  and  at  any  rate  can  couvei-se,  and  thus  make 
his  wishes  perfectly  clear  to  those  about  him  and  readily  be  reminded 
of  considerations  which  if  left  to  himself  he  might  forget. 

With  auditory  aphaaia  it  is  very  different.  In  a  typic^  case  all 
forms  of  communication  are  interfered  with.  The  patient  cannot  say 
what  he  wants  to  on  account  of  paraphasia  and  paragraphia ;  he  cannot 
understand  what  others  wish  to  say  to  him  on  account  of  woid-deaf- 
ness  and  alexia.  Moreover,  the  ability  to  think  in  words  is  interfered 
with  far  more  than  in  motor  aphasia,  o^ing  to  the  verbal  amnesia 
and  paraphasia  of  iutemal  speech.  Thus  it  is  not  only  impossible, 
as  Gowers  says^  to  know  what  the  patient  really  wants,  but  it  is  prol> 
abljr  impoesible  for  him  to  consider  his  o^^  wants  except  those  of 
the  simplest  character.  Slighter  degrees  of  auditory  aphasia  might 
not,  of  course,  wholly  exclude  testamentary  capacity,  but  any  case  in 
which  there  is  word-deafness  and  enough  parai)hasia  to  make  speech 
uncertain  in  its  meaning  should  be  reganled  as  one  of  incompetency, 
anlees  gesture  language  is  very  clear  in  its  meaning  and  the  matters 
to  1)6  considered  are  very  simivle  in  their  nature  and  limited  in  extent. 

Deaf-mutes  were  in  ancient  times  regarded  as  irresponsible  just 
as  though  they  were  insane^  but  the  modem  view  is  very  different. 
Many  decisions  have  estjiblished  the  doctrine  that  educated  deaf- 
mutes  may  give  testimony,  make  wiUs,  enter  into  contracts  and  dis- 
pose of  property  just  as  freely  as  other  i)ersoiis.  In  theory»  they 
have  ako  been  regartled  as  fully  resixmsible  for  criminal  acta.  In 
practice,  uneduc^ited  but  intelligent  deaf-mutes  have  been  held  to  a 
foil  accountability  as  far  as  theft  and  other  crimeB  against  property 
are  concerned,  but  as  to  crimes  agaiust  the  person,  such  as  assault 
and  homicide,  when  committed  nnder  provocation,  courts  and  juries 
liate  made  such  a  distinction  that  the  offender  has  either  been  pun- 
islied  very  lightly  or  not  at  all.  Aside  from  the  influence  of  ancient 
praoedents  upon  the  legal  mind,  the  reasons  for  such  leniency  are 
apparent 
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THE  DISORDERS  OF  SLEEP. 


General  ConBide2*ations. 

»LEEP  or  its  equivalent  is  a  funetioii  common  to  a  large  part,  if 
indeed  not  tlie  whole,  of  animal  life.  Many  ingenious  and  coniiietiug 
theorieB  as  to  its  actual  causation  have  been  elaborated,  and  many  dif- 
ficult and  painstaking  experiments  have  been  carried  out  for  the 
purpose  of  determining  precisely  the  various  phenomena  which  im- 
mediately precede,  follow,  and  accompany  this  function.  However 
imperfect,  unsatisfactory,  and  even  conti*ailictory  these  speculations 
and  experiments  and  the  detluctioiis  from  them  have  l*een,  they  com- 
prise the  existing  physiology  of  sleep  and  must  be  discussed  to  some 
extent  before  the  disorders  of  sleep  ciin  fairl}'  be  considei^ed. 

The  id ti  mate  causation  of  sleep  is  probably  as  unknowable  as  is 
the  origin  of  force,  and  therefore  need  not  be  further  considered  in 
this  place. 

While  there  is  a  wide  variation  among  healthy  indiWduals  in  the 
normal  exercise  of  this  function,  it  is  convenient  to  erect  a  somewhat 
arbitrar}'  standard  of  hf*alth\'  sleep,  broad  enough  to  embrace  all  these 
variations,  and  to  study  the  phenomemi  therein  contained,  to  the  end 
that  deviations  from  this  standard,  or  ilisorders  of  sleep,  may  be  un- 
derstood* 

The  most  common  and  essential  characteristic  of  normal  sleep  in 
the  adult  is  the  alieyance  of  consciousness,  which  impUes  a  suspension 
of  the  most  important  functions  of  the  neurons  of  the  cerebrum.  Dur- 
ing waking  moments  these  ai-e  in  a  constant  state  of  varying  activity, 
modified  by  stimuli  which  are  all  the  time  conveyed  to  tliem  from  the 
environment  by  the  alTerent  nenes  connected  vriili  general  and  special 
sensibility.  This  functional  activity  gives  rise  to  ideas  wlut^h  are 
often  permanent  and  have  a  correcting  infiuence  on  the  formation  of 
new  ideas  resulting  from  subsequent  stimuli  received  from  the  enri- 
ronment ;  and  finally  these  y>erraanent  idejis  or  memories  may  by  an 
effort  of  the  will  l)e  recalled  and  compared  with  each  other,  wnth  the 
result  of  the  formation  of  still  other  ideas.  This  last  process,  in  which 
stimuli  from  the  en\ironnient  play  little  or  no  part,  is  generally  desig- 
nate<l  as  (xjgitation,  and  has  to  be  reckoned  \^ith  as  one  of  the  most 
troublesome  features  in  many  cases  of  inaonmia. 
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In  the  act  of  falling  asleep,  either  consciously  or  uneoiiBcicmslyi  tfn.] 
will  often  plays  an  important  part.  The  individual  wishing  to  sleepl 
seeks  a  place  as  free  as  x>o^i^l^  from  external  stimuli  and  by  an 
eflfort  of  the  will  endeavors  to  disregard  any  that  may  remain,  and  by 
a  similar  effort  abandons  or  banishes  cogitation  and  disposes  himself  | 
so  tliat  there  may  be  complete  relaxation  of  the  voluntary  musclaa,  | 
thus  relieving  the  cerebrtim  of  the  sti mains  known  as  the  iiici8Ciilar| 
sense. 

Within  a  variable  period,  during  which  some  slight  change  of" 
position  may  be  made  until  one  habitual  to  him  is  assumed — prob- 
ablj"  most  compatible  with  complete  muscular  relaxaticm  and  eaajTi 
functionating  of  the  various  viscera — sensory  stimuli  are  less  and  le 
attended  to,  ideas  l^ecome  more  and  more  vague  and  confused,  ikod  in 
a  delicious  Init  fading  sense  of  general  well-being  consciatuaieas  difr* 
solves  and  sleep  supenenes. 

\Vithr>ut  discussing  their  significance  at  length  it  is  proper  to  8lata| 
tbat  pronounced  changes  in  many  of  the  b(Klily  functions  are 
larly  observed  during  natm'ul  sleep,  lUffering  fi*om  those  which 
in  the  waking  state ;  but  at  this  point  a  warning  ought  to  be  giv 
against  c<^nfoiinding  these  changes  with  the  causes  of  sl^^p, 
it  is  a  fact  that  all  or  nearly  all  of  them  result  directly  from  all 
tions  iu  the  ner^^ous  systx^m  itself  incident  to  sleep,  in  th©  pi 
state  of  knowledge  it  wonhl  be  difficult  or  impossible  to  establish  suclil 
a  relation,  and  therefore  it  is  better  in  describing  them  to  adhere  tol 
the  divisions  commonly  adopted  by  physiologists. 

It  is  easily  demonstrated  during  sleep  that  the  heart  beats  lmm\ 
strongly  and  the  number  of  contractions  decreases  on  an  average  : 
ten  to  twenty  x>er  minute  while  the  general  arterial  tension  is 
siderably  lowered. 

The  changes  which  take  place  in  the  circulation  of  the  brain  dtti^ 
ing  sleep  have  been  studied  in  children  by  observing  tlie  fontanellee; 
in  adults  who  have  survived  an  accident  or  surgical  oj»eratiou,  by 
which  much  of  the  skull  has  been  removed ;  and  in  the  lower  atuinili  i 
by  removing  portions  of  the  skull  and  dura  mater  and  fixing  glasi  ill ! 
the  openings.     It  has  been  finite  conchisively  demonstrated  from  the  j 
above  methods  of  investigation  that  during  sleep  the  brain  ahrinkt] 
very  perceptibly,  diminishes  much  in  %'asnilarity,  and  thai  these  eoo-j 
diHons  are  more  pronounced  in  sound  than  in  disturbed  eleep*    fill 
fact,  like  other  organs— the  stomac»h  for  example— the  Taaeolaritr  cti 
the  brain  varies  directly  with  its  functional  activity.     Thia  i 
t ion  of  the  cerebral  vessels  is  synchronous  with  a  corresponding  dilft-l 
tation  of  the  vessels  of  the  arms  and  legs,  and  so  sensitive  is 
mechanism  controlling  these  variations  that  a  ray  of  light  billing  i 
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the  eje  or  a  slight  sound  is  Bufficieut  to  cause  contraction  of  tlie  ves- 
sels of  the  legs  and  arms  with  a  correBpondingl y  increased  vascularity 
of  the  brain. 

The  theory  that  coma  is  analogous  to  natuml  sleep  and  that  each 
CGndition  waH  caused  or  accompanied  by  cerebral  hyperiemia  was  at 
one  time  quite  |>opular,  but  now  I  think  has  been  pretty  generally 
abandoned. 

The  respiration  averages  four  less  per  minute  during  sleep  than 
when  the  pci'son  is  awake  and  partakes  more  of  the  thoracic  type* 
This  function  is  normally  performed  with  considerable  irregularity 
during  both  the  waking  and  sleeping  moments,  and  in  either  condition 
may  normally  present  in  some  degree  tlie  so-called  Cheyne-Stokee 
rhythm. 

Whatever  ma>  l»e  the  signiticance  *if  it,  experimenters  agree  that 
during  the  twelve  hours  of  tlte  night  considerably  more  oxygen  is  ab- 
sorbed and  considerably  le*js  tarbonic  acid  eliniinateii  than  during  the 
twelve  hours  of  the  day. 

The  fall  in  temperature  is  from  0.2"*  to  0,o^  F,,  and  is  usually 
greatest  shortly  iiiiev  midnight,  wliile  the  amount  of  heat  given  off  is 
lees  tlian  half  as  much  during  the  sleeping  as  the  waking  hours* 

Secretion,  excretion,  digestion,  assimilation,  and  intestinal  [peri- 
stalsis are  all  less  active  during  sleep. 

The  foregoing  phenomena  appear  the  same  in  those  who  work  by 
night  and  sleep  by  day,  though  for  some  reason  not  well  understood 
few  individuals  who  thus  transpose  their  hours  of  repose  and  work 
8lee[>  as  well»  even  if  the  lietlroc^m  be  ever  so  quiet  and  carefully 
darkene<l,  as  when  the  natural  order  is  ol)served.  Such  persons*  with 
rare  exceptions,  fimdly  l>ecome  nervous,  present  well-marked  signs  of 
disordereil  health,  and  have  to  return,  for  a  time  at  leasts  to  noc'tumal 
sleep. 

In  sound  natural  sleep  the  pupils  are  contracted  and  the  cremas- 
teric, plantar,  abtlominal,  and  tendon  reflexes  are  absent,  which  is  a 
confirmation  of  the  view  that  tlio  periphend  (sfjinal)  as  well  as  the 
central  (cerebral)  neurons  arc^  functionlej^;  for  were  the  cerebral  neu- 
rons alone  functionle**s  and  the  si>inal  neurons  remaineil  active,  then 
an  exaggeration  of  the  reflexes  might  l>e  expected  similar  to  that  which 
obtains  in  cases  of  hemiplegia  resulting  from  cerebral  hemoiThage. 

Sleep  prolwibly  reaches  its  maximum  intensity  at  about  the  end  of 
the  first  hour  and  continues  for  several  hours  when  fluctoatious  b^in 
to  appear  and  int'rt^ase  until  waking  occurs. 

Lepin©  and  Duval  have  recently  put  forward  a  very  plausible 
hy|>othesis  regarding  the  comlition  of  the  nmu^ons  during  sleef*  and 
tlie  waking  moments  resjiectively.  Each  claiuui  priority  over  the 
Vol.  X.— 52 
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other  of  a  few  weeks  in  the  announcement  of  this  theory,  wh 
sentially  that  the  protoplasmic  processes  of  the  neurons 
amoeboid  movements,  contracting  during  sleep  in  such  a  mai 
produce  a  functional  isolation  of  each  of  them  and  expand] 
on  waking  so  that  all  previous  relations  between  them  are 
Bamon  y  Cajal  has  likewise  put  forward  an  hypothesis  w] 
poses  a  similar  alternating  contact  and  separation  of  the 
but  he  assumes  it  to  be  due  to  a  corresponding  contractioi 
pansion  of  the  neuroglia  cells.  At  any  rate,  to  assume  th 
ation  and  contact  do  occur  as  above  indicated  conduces  g 
clearness  of  views  in  the  contemplation  of  many  of  the  fur 
nervous  matter,  and  without  arguing  the  point  the  theory 
adopted  in  this  article  simply  aa  a  working  hypothesis. 

In  dreamless  sleep  it  may  be  assumed  that  all  the  neurc 
in  the  waking  state  participate  in  processes  of  thought  bee 
connected  from  one  another.  Dreams  are  accounted  for 
posing  that  for  some  reason  certain  neurons  or  groups  oi 
do  not  fully  contract,  and  thus  incomplete  cerebration  conti 
sensory  stimulus  from  the  stomach,  for  instance,  after  a  he 
per  pretty  generally  causes  an  expansion  of  and  contact  bei 
neurons  in  which  certain  memories  are  stored,  without  wi 
sleei)er,  and  he  dreams  accordingly.  Exposure  of  the  part 
may  provoke  dreams  of  wading  in  cold  water,  and  similar] 
bling  noise  may  be  associated  by  the  dreamer  with  a  thund« 
In  these  latter  cases  it  is  not  diflScult  to  understand  how  th 
mentioned  might  cause  sufficient  expansion  of  the  appropriate 
to  give  clianicter  to  the  dreams.  Nor  according  to  this  the 
difficult  to  understand  why  the  neurons  that  are  much  exerci 
frequent  and  prolonged  fixation  of  the  mind  on  any  givei 
should  expand  somewhat  during  sleej)  and  so  determine  the  : 
dreams.  Moreover,  it  is  not  unreasonable  to  suppose  that  ex 
should  occur  over  a  very  irregular  and  limited  are^i,  giving  ri 
most  painful,  varying,  and  chaotic  dreams  that  can  be  com 
when  no  very  apparent  cause  for  such  exi)ansion  presents  i1 
might  be  expected,  too,  that  individuals  would,  within  nonm 
present  marked  differences  in  the  character  and  extent  of  their 

Finally,  according  to  this  hypothesis,  if  it  happens  tha 
neurons  concerned  in  volitional  movements  and  many  of  th< 
narily  concerned  in  intellection  in  the  waking  state  exj)and,  bu 
remain  contracted  and  disconnected  so  that  the  indi^^dual  is 
conscious  or,  more  properly  speaking,  fails  to  recognize 
identity,  then  the  condition  of  somnambulism  is  accounted  f< 
somnambulist  is  far  more  awake  than  asleep ;   he  has  failec 
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awake.  Somjiambiilism  is  certainly  not  a  plieonmeuoD  of  nahirul 
sleep,  and  in  alliide^l  t<:>  in  this  place  partly  for  the  purpose  of  ampli- 
fying the  hypothesis  I  have  adopted.  For  the  same  reason  hypno- 
tism may  be  briefly  uientioned  in  thif*  place.  In  certain  atages,  at 
leant,  of  this  condition  the  reflexes  are  increased — that  is,  the  periph- 
enU  neurons  remain  active— while  the  influence  wliich  tho  central  (cere- 
bral) neurons  normally  have  over  them  is  withdrawn — tliat  is,  some  of 
the  central  neurons  are  contracte<L  The  hypnotissed  Bul»jeet  is  able 
voluntarily,  n\mn  the  suggestiim  of  the  operator,  to  produce  such 
contraction  of  the  eenti^d  neurous  as  t<»  present  many  of  the  plienonn 
ena  of  sleep,  while  at  the  same  time  he  may  sustain  certain  of  the 
neurons,  as,  for  insUiince,  those  reijuired  for  innenatiou  ol  the  mus- 
cles employed  to  hold  the  arm  a  long  time  in  a  cmistrained  position, 
in  a  higher  and  more  durable  state  of  expansion  than  he  would  l)e  able 
to  do  in  his  normal  state.  At  the  suggestion  of  the  operator  he  so 
acts  njion  his  uenrons  as  either  to  fail  to  ap[>rec*iate  at  all  ur  to  inter- 
pret falsely  many  kinds  of  stn^ng  sensory  stimuli. 

A  healthy  person  on  awaking  from  the  numl>er  uf  liours  of  normal 
sleep  which  is  natural  to  him  feels  fresh  and  buoyant  both  in  bfxly 
and  in  mind,  and  resumes  the  work  which  perhaps  he  had  quitted  tlie 
night  l)efore  in  wenriuess  and  dist*xmnigenient  with  hojiefnlness  and 
sefit.  Tlie  matheiaatician,  the  inventor,  and  the  business  man  alike 
often  achieve  their  mtKst  brilliant  resnltK  ra]iidly  or  even  suddenly  on 
awaking  in  the  nuiming,  lK>fore  having  time  to  get  out  of  bed.  Prol>- 
lems  over  which  they  have  pre'viously  sjient  many  earnest  and  jier- 
plexing  hours  are  solved  in  a  moment  without  the  least  com^cious 
eff«>rt;  ami  not  infretiuently  with  the  morning  the  fallacies  of  the  con- 
clusions reached  and  tlie  plans  laid  lH>foi*e  retiring,  wdien  mind  and 
body  were  fatigued,  ai*©  only  t<^>o  apparent. 

Thus  sleep  is  uudoubte<lly  a  rec*nperative  prcHesH  in  which  the 
whole  8\stem  participates,  though  the  efl'ect  is  most  manifest  on  the 
nenous  system  In^tause  this  system  exerts  such  a  stnmg  ccmtn»lling 
influence  over  all  the  other  brKlily  functions.  Altf^mating  jierifxis  of 
ai^tivity  and  re[)ose,  waste  and  rejmir  are  common  j»ro|ierties  of  or- 
ganic matter,  and  es|>ecially  oi^anic  matter  endoweil  with  a  nen*ous 
system.  If  this  alt^^rution  does  not  take  place  in  a  fairly  definiti^  tinii* 
the  I  organism  periwhes;  it  must  lie  regardcnl  aa  inherent,  and  the  jireti- 
enee  of  this  or  that  substance  in  the  tissues,  c»r  itn  aliBenee  fn>m  tlieni, 
doea  not  account  for  it.  As  already  suggested,  logical  reasoning  upon 
the  question  of  the  prime  cause  of  sleep  stx>n  merges  inti>  the  ques- 
ttoli  aa  to  the  origin  of  life,  matter,  and  force,  which  are  beyond  mor- 
tal ken. 

It   is    well  known   that  aleep  normally  variee  coumderablj  m 
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acooirdance  with   age,   sex,    temperameot,   occupation,   neaBOOt  «» 
clim&te. 

The  healthy  infant,  if  not  disttirl^ed,  deev^  almost  constMUy  dw- 
iDg  the  tirst  few  weeks  of  life,  ami  the  houre  silent  in  sleep  gradoiUf 
aiminish  till  the  age  of  tweh-e  or  fourteen,  when  niu©  or  Ian  hoow  •» 
sufficient,  and  tliis  amount  is  generally  needed  till  the  peruxl  m  ailo^ 
leseence  is  re^hed;  fiom  maturity  till  the  tinae  when  the  infl 
of  atlvaneing  years  becomes  manifest,  eight  hoars  are  Biiff  < 

old  pef>i>!6  often  doze  a  great  ileal,  they  appear  to  re<|iii.  r 

sleep  than  is  taken  in  middle  life. 

It  is  generally  stated  that  women  require  moro  sleep  than  ui 
but  that  for  a  time  at  least  they  bear  loss  of  sleep  better;    the  hn 
part  of  this  statement,  huwever,  W^ks  confirmatiim,  as  tho  eviileuc* 
upon  which  it  rests  is  by  no  means  conclusive.     Under  exiBtiug  con- 
ditions of  cirilization,  the  duties  incident  to  maternity  cause  more  or 
less  disturbance  of  sleep,  cf>vpring  a  period  of  many  years  of  idalt 
life;  and  then,  too,  the  nursing  of  sick  i>eople,  inviilviiig  much  I 
sleep,  in  a  vast  majority  cjf  cases  is  i>erformed  by  women,  and 
it  often  does  seem  surprising  that  they  l)ear  loss  of  sleep  so  m*eU;  baft 
a  considerable  ex[>erience  witli  professional  male  nurses  has  tetlded  to 
convince  me  that  they  under  the  same  conditions  bear  de{iiiTatioi&  of 
sleep  as  well  as  women  do. 

The  best  guide  as  to  the  time  reciuiretl  by  an  indi vicinal  ia  that  be 
sleeps  till  he  feels  refreshed.     It  is  certainly  a  mistake  to  curtail  ^^ 
morning  sleep  of  a  growing  child  in  order  to  make  liim  eonfornq^| 
certain  methods  of  housekeeping.     If  discipline  has  to  Ije  applied  io 
this  direction,  a  retiiing  hour  shoidd  he  insisted  upon  wkich  vooM 
insui-e  enough  sleep. 

The  (piality  as  well  iis  the  quantity  of  sleep  is  of  importaiMir 
People  not  infrec|uently  complain  of  feeling  dull,  heaT>\  aiid  math 
freshed  after  eight  or  nine  hours  of  profound  and  dreamlefla  dmu 
they  not  imiptly  term  this  unnatuml  sleep,  jud^ng  it  h\  the  aftor^ 
efTect.  It  is  a  matter  of  common  experience,  too,  tlioii|^h  difficult  id 
explanation,  that  one  may  awake  in  the  eArly  morning  fullv  r^6«alied 
after  five  or  six  hours'  sleep,  but  if  lie  fall  asleep  again  for  an  hoar  or 
two,  he  awakes  feeling  miserable,  and  often  does  not  recover 
for  several  hoxirs. 

The  mmlern  tendency  in  medicine  to  reduce  e^-ery thini?  to  ao  etacl 
Bcientihc  bii.sis  has  resulted  in  the  neglect  of  many  useful  and  practi. 
cal  doctrines.     Tlius  the  doctrine  of  temiierament  Inis  l>een  alii 
entirely  neglected  of  late  hy  authors  and  teachers,  thoti|?h  that  il 
some  i>ractical  utility  mimot  Iw  denieti     The  subject  of  temiioi 
cannot  be  discussed  here  further  than  to  note  that  i^maim  ot  tim 
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[>tic  temperament  commonly  take  comparatively  few  hoars  of  sleep 
and  are  speciaUy  prone  to  suffer  from  inHomiiia,  while  thoHe  of  san- 
guine temperament  suffer  much  less,  and  those  of  the  lymphatic  tern- 
•peraments  least  of  all  from  this  affection. 
An  outdoor  life  witii  plenty  of  bodily  exercise^  plenty  of  good  food 
and  good  clotliing  is  more  cuiidiicive  tlian  any  other  to  the  most  per- 
fect |:>erformance  of  all  the  btxlily  functions,  sleep  included.  Frcim 
the  very  nature  of  their  occujiations  hrain- workers  are  frequently  irreg- 
ular in  ihoir  lialiits  regarding  work,  outnloor  exert^ise,  and  sleep.  On 
the  whole  they  sleep  less  and  are  much  more  liable  to  suffer  from 
insomnia  tlian  body-workers* 

It  is  a  matter  of  t^oraraon  observation  and  experience  that  sleep  is 
more  prolonged  during  the  winter  than  the  summer  months,  and  simi- 
larly a  cokl  climate  is  more  conducive  to  sleep  than  a  warm  one.  The 
climate  of  tlie  temperate  xones  is  the  most  highly  conducive  to  the 

•effectual  performance  of  l>otli  iKnlily  and  mental  functitius,  and  it  is 
in  that  zone  alone  that  practically  all  the  great  bodily  and  mental 
achievements  of  man  have  been  attained. 


I 


Insomnia. 


peases 
Vtional 


The  term  insomnia  is  a  very  comprehensive  one.  It  is  a  sym|i- 
tom,  often  troublesome  and  important,  of  so  many  different  diseases 
and  conditions  that  it  becomes  necessary  in  order  to  discuss  it  pmfit- 
ably  Ui  make  some  more  or  less  natural  or  ai*bitrarv  divisiuns  luul 
subdivisions  of  it. 

Two  broml  classifications  at  c»uce  suggest  themselves.  Tht^  tirst 
would  comprise  all  the  c^lhch  n^»t  aHs<  K?iated  with  any  of  the  well-rwog- 
nized  somatic  or  mental  diseases,  and  the  second  would  embrace  the 
which  are  so  associated*  The  ffirmer  may  l>e  designatetl  fune- 
ional  and  the  latter  symptomatic  insomnia.  Functional  insomnia 
will  be  consideretl  fii-st. 

»By  functional  insomnia  is  meant  in  this  article,  in  aildititm  to  tlie 
definition  already  given»  a  considerable  abridgement  of  the  sleep  natu- 
ral to  the  indi\ndual,  exteudiug  regularly  or  irregularly  over  a  period 
of  some  days  at  least. 

H  Etiology. 

Pt-effhpmhi(f  Cftmfn.^Thm  disonler  is  coraparatiTely  rare  under 

the  age  of  eighteen  in  females  and  tvsenty-five  in  males,  prolmbly  Iw- 

cause  prior  to  tliat  time  forces  of  development  are  still  to  some  extent 

^  in  operation,  and  more  especially  because  at  about  those  ages  the  Tar 

Bxious  responsibilities  and  relations  of  life  hare  to  be  met  and  sap- 
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ported.     If  the  cases  incident  to  the  climacteric  period  and  to 
^  are  not  included,  by  far  a  majority  will  be  found  to  occur  bet^ 

ages  of  twenty-five  and  fifty -five.     A  much  greater  number  o 
l!  however,  is  met  with  subsequent  to  this  period  than  prior  to 

deed,  some  of  the  most  typical  and  inveterate  instances  of  the  c 
:  that  have  come  under  my  observation  have  become  confirmed 

[1  after  fifty  and  lasted  with  some  brief  and  partial  remissions  f 

I  to  twentj'  years. 

Sex  does  not  appear  to  be  of  much  etiological  importance 

'  ing  that  the  occupations  of  men  are  of  a  nature  much  more  1 

'  produce  insomnia  than  are  those  of  women. 

j  Temperament  and  heredity  may  conveniently  and  logically 

I*  sidered  together  in  this  connection,  as  they  are  so  intimately 

1  ated ;  their  influence  is  often  conspicuous.     There  is  no  better  € 

j  to  be  found  in  support  of  the  law  of  heredity  than  that  the  ] 

association  of  characteristics  known  as  temperament  is  fre 

transmitted  either  directly  or  indirectly  from  progenitor  to  p 

'  and  it  may  be  confidently  asserted  that  individuals  in  whom  1 

;  rotic  or  neuropathic  temperament  predominates  are  especial] 

to  suffer  from  insomnia,  and  indeed  nearly  all  other  functic 

^  orders  of  the  nervous  system.     They  undertake  a  great  dc 

quently  work  under  high  pressure  far  into  the  night,  and  hard 

of  or  feel  the  necessity  for  sleep  till  this  function  has  beco] 

ously  impaired;   whereas  the  lymphatic  individual  easily  re 

I  I  his  excellent  sleep  habit  if  force  of  circumstances  compels  hi 

I  time  to  abandon  it. 

Exciting  Causes, — Certain  occupations  and  the  habits  of  tt 
lowing  them,  freciuently  act  as  exciting  causes  of  insomnia, 
era]  terms  it  may  be  stated  that  mind-workers  suffer  much  mo 
insomnia  than  body-workers;  but  while  this  is  undoubtedly  fc 
reason  for  it  lies  deeper  than  at  first  sight  is  apparent.  The 
sitiou  needs  explanation  lest  the  influence  of  mere  bodily  exe; 
overestimated.  The  principal  exciting  causes  of  functional  ir 
are  anxiety  and  long-continued  hours  of  close  mental  appl 
with  insufficient  time  allowed  for  sleep.  When  these  two  cai 
continued,  tlie  result  is  often  speedily  disastrous.  The  farm 
spends  his  days  in  the  open  fields  and  whose  hours  are  not 
long,  nor  whose  labor  is  unduly  hard,  finds  for  some  reason 
cannot  meet  his  oblii^ations  and  is  likely  to  lose  the  home  he  ha 
years  in  making,  constantly  has  before  his  mind  ways  and  m 
salvation,  with  fears  of  failure  and  its  consequences.  He  becoi 
victim  of  insomnia,  his  regular  out-door  life  and  bodily  exerc 
withstanding.     The  student,  the  literary,  the  professional,  i 


busiuetsB  man  Buffer  from  ti^omuia  usually  because  maiuly  of  |iihv 
lougetl  ami  cantiumuis  rm*ut;il  efl*i)rt,  with  or  without  an\iety,  atid  uot 
ou  ac4:'ouut  of  a  hwk  of  b^nlil y  exercise*  Indeed,  they  eoulil  not  well 
twUl  the  bodily  vnirk  of  a  tlay  labon^r  to  their  own,  and  if  they  <]i<l  so^ 
their  liahilitv  would  be  thereby  increawed  rather  than  dirai'UHheLL  The 
iifti^erHou  merely  that  ii  mau  is  a  body -'worker  to  some  exteut  warrautn 
the  inference  that  for  some  rejLst>n  he  is  not  a  mind-worker  and  there- 
foi**^  not  subject  to  ina(»muia;  nevertheless,  if  for  any  reason  nt>t  in- 
cluding ^^rief  or  niLxiety  the  hdxirer  lie^'ome^  idle  and  Hve«  under 
til©  s*ime  ctrndititins  ajs  t4J  boilily  exercise  as  the  biuiu- worker,  he 
sleepft  as  well  as  ever.  The  relation  of  bodily  exercise  ti>  sleep  will 
be  referred  to  again  when  the  trejitineut  of  iusomma  i?  discussed. 

Nursing  a  sick  relative  when,  in  addition  to  iuterfei-ence  with  reg- 
ular houi-s  of  sleej),  there  is  a  more  or  lees  eonat*int  state  of  anxiety 
with  i*erturbation  of  the  feelings,  is  highly  conducive  to  insomnia. 
This  cause,  of  course,  is  much  more  frequently  met  with  in  women 
than  men,  l>ecau8e  this  w«>rk  i»nlinarily  falls  to  the  lot  of  women.  If, 
liowever,  the  elements  of  s\  mjiathy  and  anxiety  are  greatly  reduced 
r  eliminated,  as  in  the  ease  <>f  prtjfessionid  nurses,  the  tendem»y  to 
insomnia  becomes  coiTespondingly  modified. 

Enthuaiiistic  braiu-workern  of  goc»d  phNsique  often  discover  that 
.they  can  by  habit  reduce  their  hours  of  sleep  so  as  to  take  cmly  two 
or  thrf*e  houi^  in  twenty-fom*  without  feeling  any  serious  ill  effect; 
may  go  on  for  months— rarely  for  years — ti  jierson  meantime 
mplishing  a  prcnUgious  amount  of  mental  work,  and  congratulat- 
l  himself  upon  the  suceess  of  his  methoil;  indeed,  he  may  sincerely 
eonclude  that  his  case  is  not  exceptional  and  that  the  majority  of 
tnaukind  might,  if  they  would,  siifely  praitise a  similar  habit.  Sooner 
or  later,  however,  even  the  little  sleep  that  he  has  so  grmlgingly  spared 
the  time  ff>r  is  denimi  hin»  and  he  falls  a  victim  to  the  U*rrible  tor- 
tures of  one  of  the  most  unrelenting  and  intractable  forms  of  insomnia* 

Finally  it  not  iufn^iuently  hjippi*n?*  tliat  inilividimis  in  all  walks 

iof  life,  in  whom  no  predis|K)«ing  or  exciting  cause  to  a^'cciunt  for  the 
trouble  can  be  discovered,  suffer  from  a  pronounced  attack  of  func- 
tional insomnia. 
There  is  a  considemble  numlier  of  exciting  causes,  properly  deaig- 
Bateil  as  insanitary,  which  tend  to  impair  the  general  health  without 
producing  definite  dise*i«e,  sui'h  as  ImmUv  ventilated  r<*oms,  insufficient 
^lood  or  clothing,  and  unwholesome  occu[witions  which  lie  near  the 
■"border  line  separating  essentiid  from  symptomatic  Insomnia. 
~        Whatever  may  be  the  cause  of  insomnia,  in  most  cases,  sooner  or 
later,  symptoms  of  neurasthenia  are  often  asscx'iated  with  it;  but  while 
Uieeo  symptoms  not  in£re«iuently  become  prominent  before  the  insom- 
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nia  appears^  it  is  doubtful  if  they  should  be  r^ardecl  as  caofl 
rather  as  disturbances  of  function  due  to  the  same  causes 


insomnia. 


Symptoms, 


While  the  symptoms  of  functional  iusomuia  premiitvide 
tions,  most  cases  naturally  fall  under  one  of  two  divisiotts :  either  the 
sufferer  exf)erienee8  great  difficulty  in  falling  asleep,  or  he  fulls  asleep 
promptly  on  retiring  and  awakes  in  an  hour  or  two  to  find  that  ever? 
vestige  of  somnolence  has  vanished.  In  the  former  instance  the  mech* 
anism  which  normally  brings  about  contractinu  of  the  neurons  and 
diminishes  the  cerebral  circulation  does  not  tici  promi>tly  and  cen>* 
bration  continues ;  moreover,  in  consequence  of  this,  cerebral  inflaeiice 
is  not  fully  enough  withdrawn  from  the  voluntary  municlefi  ajid  IfaeM 
are  not  projjerly  relaxed,  comparatively  slight  sensory  stimuli  oo»- 
tinue  to  be  appreciated,  and  therefore  the  individual  frequeotly 
changes  his  position  in  order  more  completely  t*i  relax  iii>w  thia  Aod 
now  that  set  of  muscles  in  an  effort  to  find  cximplete  and  lastiiig  east. 
The  subjects  that  have  engrossed  the  mind  by  day  continue  to  oocopy 
it;  the  same  neurons  are  mainly  the  seat  of  tlie  disorder,  but  oihani 
may  also  continue  to  act  though  in  a  modified  manner,  hence  the  lArmn 
formed  in  this  state  are  generally  notoriously  lacking  in  deamess  and 
reliability,  a  fact  that  the  patient  himself  often  appreciates.  Final^^^ 
when  sleep  does  Bux:iervene  though  consciousness  vanish,  many  gfOQplf 
of  neuniins  continue  to  display  considerable  activity,  which  is  mAni-^ 
fested  by  dreams  and  general  restlessness.  In  the  less  se\nere  caam^ 
after  a  longer  or  shoi*ter  period,  the  neui*ons  pretty  generally  contnet 
and  sleep  becomes  less  disturbed,  and  may  be  even  quite  soimd  aail 
refreshing  for  a  few  hours  before  rising  time.  In  more  severe  caeea 
it  frequently  hapi>ens,  unless  hypnotics  are  given,  that  the  whole  lUKbt 
X)a6ses  without  consciousness  having  been  entirely  lost.  li  is  in  thi« 
form  of  insomnia,  however,  that  ymtients  are  apt  to  overesUmate  Uieir 
disorder,  for  if  a  careful  watch  Is  kept  over  them  it  will  be  peivmTed 
that  though  they  snore  for  a  period  of  five  to  twenty  mtnutee  aevend 
times  during  the  night  and  jtresent  other  unmistakable  signs  of  aleep, 
they  feel  positive  in  the  morning  they  have  not  sletit  a  wink. 

The  form  of  insomnia  now  under  consideration  almost  always  hag 
an  obvious  exciting  cause,  and  in  a  great  majority  of  casi<9i  this  in 
found  to  consist  of  mental  overwork  and  worry>  In  severe  forms*  if 
relief  is  not  found,  an  acute  attack  of  insanity  is  to  be  appreheikVd, 
and  I  have  seen  not  a  few  cases  culminate  in  pnenmnnia  ffrecjuej 
fatal)  or  acute  articular  rheumatism.  Sometimes  almf»st  from 
first  there  is  considerable  digestive  disturbance,  constipation^  rout- 


INSOMNIA.  825 

^Wtenees,  and  irritability  of  temper;  but  in  all  (even  moderately  severe) 
caaefi  some  of  the^e  symptoms  usimlly  make  their  appearance  along 
with  others.  Patients  generally  Ijecome  greatly  discouraged  and  de- 
pressed and  complain  that  lx»th  by  night  and  by  day  their  mental 
agony  is  beyond  endurance,  so  that  not  infrequently  relief  is  sought 
in  suicide.  So  long  as  the  patient  is  able  to  gi\e  some  attention  t<i 
his  daily  duties  these  distract  him  somewlmt,  and  towards  aiid  during 
the  evening  his  mind  may  be  easier  so  that  he  himself  is  surprised  at 
the  contrast  in  his  feelings.  This  marked  imjirovement  in  the  feel- 
ings as  the  day  weai-s  on — whicli  may  continue  until  the  patient  often 
feels  ahnr^st  as  well  as  ever  in  the  evening,  having  been  exquisitely 
miserable  in  the  morning,  with  jierhaps  vertigo  and  nausea — is  one 
of  the  mo8t  common  and  coaspirui>us  charm'teristics  of  neurasthenia; 
and,  as  alreatly  remarked,  neurasthenia  almost  invariably  accomi)a- 
nies  insomnia,  though  the  converse  does  not  hold,  ft»r  it  often  happens 
in  neurasthenia  that  sleep  is  deeji  and  sufficiently  prolonged^  though 
not  refi-eshing. 

The  capacity  for  taking  food  is  sometimei*  preserved  eapecially  for 
the  miilday  and  evening  meals,  though  it  is  not  eaten  with  natural 
relish,  but  in  the  majority  of  the  cases  now  under  consideration  the 
apj)etite  is  greatly  imfmired  and  the  Ixxl^'  weight  diminished.  Fe- 
brile disturbance  is  al*sent  or  insigniticant. 

Though  they  have  many  characteristics  in  commoa,  that  form  of 
insomnia  in  which  the  patient  falls  asleep  promptly  on  retiring  and 
then  wakes  up  in  from  i»ne  to  four  or  five  hours  in  a  st^ite  of  com[jlete 
and  lasting  vigilance,  has  many  points  of  difference  from  tliat  just 
described.  In  this  latter  form  the  sleep,  while  it  lasts,  is  generally 
natural  ami  refreshing,  ami  ihmbtless  aci'oiupanied  by  normal  changes 
in  the  neurons;  Init  for  some  reason  not  uuderstoiMl  thf*se  changes  are 
not  j>ermancnt  enough,  and  the  system  dt»es  not  have  time  ]iroj»erly  to 
recuf>erate.  It  tiuite  frtHpiently  hapfR^ns  that  no  adecjuate  exciting 
oaitse  can  be  found  to  jKvount  for  the  existence  of  this  form  of  dis- 
order; it  appears  to  <lei»end  mainly  on  some  derangement  of  the  vital 
pro|>erties  inherent  in  all  organic  cells;  tliat  is  to  say,  it  is  pre-emi- 
nently functional  in  its  nature.  It  generally  develops  grailually, 
either  with  or  without  some  of  the  exciting  causes  previously  men- 
tioned. A  person  whose  sleep  had  previously  been  aatUfactory 
obeer\'es  that  he  wakes  up  an  hour  or  two  earlier  than  hml  l)een  his 
custom,  notwithstanding  he  retires  at  his  usual  time,  goes  pnunptly 
t*)  sle4?p,  and  sleeps  soundly.     He  fe«ds  n^freshcnl  ami  witle  awake,  but, 

^reasoning  that  he  has  not  slept  enough,  tries  vainly  to  fall  asleep 
again;  he  fi^els  xm  \^\U  discomfort  eiccept  y>ossibIy  a  sense  of  gen- 
eral restleBaness  which  he  has  to  make  an  effort  to  overcomei  and 
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remain  in  bed,  while  his  mind  is  most  aggravatingly  fresh  ai 
notwithstanding  his  attempts  to  suppress  his  mental  activii 
exercise  of  will  power.  This  involuntary  and  unwelcome  cei 
is  generally  very  different  in  character  from  that  already  rei 
which  begins  immediately  after  retiring  and  prevents  the  pati 
going  to  sleep.  It  is  frequently  of  very  desultory  nature  ai 
means  confined  to  topics  which  engrossed  the  mind  during 
Incidents  of  the  past  sometimes  quite  remote  come  before 
and  imperatively  demand  attention;  the  contemplation  of  tl 
or  may  not  of  itself  arouse  distressing  emotions.  When  th 
comes  to  realize,  however,  that  he  is  powerless  to  banish  t 
sleep,  that  he  has  lost  the  most  precious  part  of  his  liberty,  fi 
self  in  fact  powerless  in  the  grasp  of  a  cruel  monster — and 
themselves  often  use  a  simile  of  this  kind — his  misery  bee 
tense.  He  usually  worries  a  great  deal  and  becomes  d< 
retires,  fearing  and  expecting  that  he  will  repeat  his  exi)eriei 
night  before,  and  this  no  doubt  increases  not  a  little  the  pr 
of  his  doing  so.  It  is  a  somewhat  curious  fact,  for  which  I  h. 
been  able  to  find  a  satisfactory  explanation,  that  if  the  patie 
these  circumstances  attempts  to  postpone  the  waking  hour  bi 
later,  he  meets  with  disappointment,  for  his  sleep  terminates 
the  same  time  as  before. 

In  cases  which  pursue  an  unfavorable  course,  the  waking  ^ 
approaches  the  retiring  hour  till  they  are  not  separated  by  n 
an  hour  or  two,  or  perhaps  meet.  Every  now  and  then  t 
afflicted  with  this  form  of  insomnia  is  encountered  who  asse 
tively  that  he  has  not  lost  consciousness  in  sleep  for  sever; 
A  clergyman,  of  about  forty,  once  consulted  me,  who  stated  p 
that  he  had  not  slept  for  nine  months.  More  commonly 
sleep  from  one  to  three  hours  five  or  six  nights  in  the  wee! 
main  awake  the  other  nights.  I  have  known  people  in  ai 
beyond  middle  life  who  claimed  to  have  gone  on  this  way  I 
and  who  at  tlie  same  time  regularly  did  a  moderate  amount 
and  presented  a  fairly  good  bodily  appearance.  Though  all 
quite  conscious,  such  patients  often  maintain  tho  same  pos 
several  consecutive  hours  without  discomfort,  the  pulse  and 
tion  decline  somewhat,  and  it  is  not  improbable  that  the 
undergoes  some  degree  of  recuperation.  There  is  almost  ii 
some  dei)ression  and  sometimes  it  is  severe,  amounting  t^ 
melancholia ;  in  which  c^ise  initiative,  power  of  application, 
affection,  interest  in  the  affairs  of  life,  and  capacity  for  enjoy 
all  reduced ;  the  conventionalities  of  life  are  performed  mec] 
if  not  automatically,  even  to  eating  and  drinking,  etc.,  for  t 
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lfo»  and  Hensibility  are  dulled  so  that  the  comfortable  sen»e  of 
repletion  vvlurh  iu  health  follows  the  iuj^estion  of  a  good  meal,  or  the 
relief  wliich  follows  a  frtn^  mtivement  of  the  bowela  Ib  no  longer 
enjoyeiL 

There  is  a  strong  inherent  tendency  to  improvement  or  recovery  in 
this  fi>rm  of  disorder,  most  marked  up  to  the  first  half  of  middle  life, 
and  there  in  not  nearly  so  atrfjng  a  liability  to  acute  insanity  (pos- 
sibly simple  melanclitjliu  ought  to  lie  excepted)  or  other  liisease  as  in 
the  prevaously  deecriljed  form  of  instjmnia.  All  c^asej*  are  subJK^t  t<j 
rec^urrenc^?«  and  after  tifty  the  ilisorder  may  {persist  with  partial  re- 
missioim  of  varialjle  duration  for  years.  Mild  cases  are  very  cummtm 
in  wliicli  for  several  days  or  weeks  without  any  appreciable  exciting 
cause  the  amount  of  sleep  habitual  t*)  the  individual  is  abridgoii 
nightly  by  sevenU  hours;  this  much  more  fre^juently  happens  during 
the  summ^^r  than  the  wintor  mtmths,  but  it  is  l>y  no  means  confined 
t4)  them.  The  iiiMuence  of  the  early  morning  light  is  worthy  (»f  con- 
sideration  in  this  connection,  but  in  mo«t  of  the  c-ases  which  have  come 
under  my  olisorvatic^n  rareful  darkening  of  the  sleeping-room  has  not 
been  crowned  T^ntli  sn  mucli  success  as  it  ought  to  ha%'e  been  if  this 
cause  were  really  of  much  moment.  If  the  iJatient  does  not  liecome 
alarmed  over  his  condition,  it  is  frecjuently  very  surprising  how  slight 
may  be  the  Ixxlily  and  mental  distress  or  dist*omfort  resulting  fi*om 
a  considerable  loss  of  sleep  in  these  c»vses ;  indeed,  on  this  account 
patients  sometioK^  form  errone<:)US  eonclusif ms  regarding  the  impor- 
tiUice  of  sleep,  and  neglei-t  treatment  a4'Ct»rdingly .  Many  people  have 
several  more  c»r  lass  sevens  attacks  of  this  kind  in  the  course  of  a  life- 
time, but  re<*over  sjK>nt*inef>usly  with*  ait  any  very  serious  results. 

S[fnip(om(tfi€  Insomnia, — Broadly  HpeHking,  iu  symptomatic  in- 
somnia either  sensory  impreesiomi  arising  fmm  disease  or  injury  in 
some  part  of  the  IxhIv  continuously  iici  u|Mtn  the  bniin,  or,  on  account 
of  disease,  toxic  matters  accumulating  iu  the  blcKxl  act  ujion  it  in  such 
a  manner  as  to  prevent  those  changes  alrea4iy  desf'rilied,  wliich  al* 
ways  fK'company  normal  sleep,  from  taking  place.  A  discussion  of  all 
the  diseiises  which  at-t  in  tliis  manner  doee  ni>t  proix^rly  lieloug  here, 
but  a  few  types  may  be  mentioned,  by  WBy  of  illustration. 

Disease  giving  rise  to  sensory  im()res8ious  of  a  cliani4*tt*r  to  pnv 
tluce  insomnia  may  be  either  acute  or  chronic  ami  may  cause  various 
degrees  of  pain  or  mere  tliscc^mfort.  Furuncle,  neuralgia,  and  perito- 
nitis may  l>e  taken  as  example**  of  the  former;  dysf>ef>sia  and  differ- 
ent skin  diseases  as  example-s  of  the  latter*  In  tliese  cases  mucii 
[depends  upon  the  predisposition  of  the  individnat,  for  while  at  first 
[  the  disease  in  question  may  have  a4?ted  as  an  exciting  cause,  the  ftmo 
.  of  sleep  may  become  so  much  disordered  as  to  demand  primary 
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coDsideration.  In  fat-t  in^omma,  even  when  merely  a  symptom,  de- 
mands much  atteDtion,  for  it  exerts  a  most  mifavorable  influence  ojion 
every  diseaise  in  whieli  it  oecnrs,  chronic  nkiu  diseases  not  excepted. 

Many  acute  febrile  eouilitioos,  gout,  lith»emia,  and  Bright*s  di&- 
ease,  may  be  cited  as  instances  in  which  toxic  principles  circnlatiDg 
ill  the  hlorid  probably  j^ivi?  rise  to  iiiHomuia. 

ProiKniiiced  iiis(  »mtiiu  is,  as  has  beeu  Btated,  a  frequent  prodrome 
of  acute  insanity,  and  even  moi'e  frequently  is  it  a  prominent  8ym 
of  that  tlisertiie;  itidoed,  iu  a  lai^ge  jii'upurtion  of  cases  it  is  the  mt^t' 
urgent  symjitom.  Sometimes  it  apf>ear8  to  be  a  potent  etiological 
factor,  but  generally  it  may  more  proi>erly  be  considered  as  on©  of  the 
many  evidences  of  disordered  brain  function  which  together  constitute 
insanity. 

It  iloea  not  seem  quite  clear  nor  is  it  a  matter  of  great  moment  aa 
to  whether  the  insomnia  of  insanity  iM^longs  jirojwrly  in  tlie  functional 
group  nr  not,  for,  n»  already  intimated,  the  Inmndary  seiHiraUng 
symptomatic  frf>ra  functional  insomnia  is  a  very  broad  one,  and  many 
cases  lie  fairly  upon  it,  now  shifting  a  little  more  to  this  side  and  now 
to  that. 

DuoNosia 

As  t4>  the  mere  existence  of  insomnia  the  statements  of  pat 
have  to  be  relied  on,  hut  much  allowance  has  to  l)e  made  for  omnt 
tional  exaggeration,  for  even  though  a  patient  is  placed  nnder 
careful  scrutiny  of  a  night  nui^ie,  very  frequently  he  cannot  be 
vinced  that  he  sleeps  as  much  as  the  nurse's  rei>ort  would  indie 
Doubtless  it  sometimes  hapi»ens  that  both  are  somewhat  in  er 
though  the  patient,  however,  is  very  liable  to  claim  that  he  has  h 
only  partially  asleep  when  he  has  presented  unmistjikable  signs  of 
sleep  for  an  hour  i>r  more.     This  is  proludily  because  the  f quality  of 
sleoi*  is  somewhat  change<l ;   the  obliteration  of  consciousnoss  is  not 
fpiita  complete,  the  general  sense  of  repose  is  lacking,  and  the  refre^b 
ment  following  normal  sleep  dt_>e.s  not  come. 

The  main  diagnostic  problem  consists  not  in  deciding  whether  in- 
Bonmia  exists  or  not,  nor  yet  as  to  the  exact  amount  of  curtidlmetit 
of  natural  sleep,  but  as  to  whether  it  is  functional  or  symptomat; 
and  if  functional,  under  which  of  the  divisions  already  made  it  faUliI 
if  symjitomatic,  of  what  disease  or  disorder  is  it  a  symptom*  Thi» 
is  oft4>n  diflicult  l>ecause  functional  insomnia  may  culminate  iu 
sanity,  and  liecome  symi)tomatic,  or  it  may  arise  in  the  course  aud  \ 
a  conse<pience  of  such  a  disease  as  neuralgia  and  persist  stubbornly 
after  its  primary  exciting  cause  had  disap|»eared,  that  is  to  say, 
would  first  lie  sympt4»matic  and  finally  functional.     And  again,  ixi  sc 
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a  disease  as  gout,  in  wliicb  toxic  substances  present  in  the  blood  act 
on  the  brain  so  as  Ux  prevent  sleep,  this  function  ma^'  become  so  much 
distTirbeil  that  a  habit  is  formeil  which  persiste  in  the  absence  of  its 
original  cause* 

In  order  to  reach  a  correi't  dia^^nosis  in  many  of  these  mixed  caiics 
numerous  obscure  points  in  the  etiology  and  symptomatology  of  a 
wide  nuige  of  diseases  have  to  be  canvassed. 

Treatment. 

In  the  treatment  of  symptomatic  insomnia  the  matter  of  foremost 
importance  is  the  treatment  of  the  disease  of  whirh  the  insomnia  is  a 
symptt)m.  To  discuss  the  subject  from  this  jwint  of  view  will  not  l>e 
atteni[>ted  in  this  ai-ticle,  "VVlien,  however,  as  often  hapi>ens,  insom- 
nia becomes,  i\a  a  result  or  accompaniment  of  i»ther  diseanes  or  C(m- 
ditions,  a  symptfun  of  such  prominence  ii&  to  demand  special  thera- 
peutic attention,  it  has  to  be  treated  as  a  functional  insomnia,  and  such 
mcHlitirutions  and  compromises  have  to  be  mmle  as  the  requirements 
of  thf  fundamental  disease  may  impose. 

Functional  insomnia  resists  treatment  most  olmtiuately.  It  htm 
already  l>een  shown  that  natural  sleep  is  scmiething  more  than  mere 
loes  of  consciousness,  hence  it  follows  that  dings  which  abolish  con- 
sciousnass  are  not  necessarily  hypnotics. 

Returning  t<*  the  hyix>thesis  that  during  natural  sleep  all  the  neu- 
rons concerned  in  voluntary  movement,  genend  and  6i»ei*ial  sensation, 
and  ideation  ai*e  contracted,  and  thereby  in  a  measure  seimrated  from 
each  t>ther;  that  the  vessels  of  the  Imdn  and  pn»bably  of  the  spinal 
cord  are  contracted  and  the  luii-tH  comparatively  bhxxUe^s,  and  that 
in  the  rest  of  the  biKly  the  vessels  ai*e  dilate<l  and  contain  moi-e  blood 
than  during  the  waking  state,  it  follows  that  the  nitit)nal  tr»'atment  of 
functional  insomnia  would  consist  in  resorting  to  me:iMures  which 
most  effectively  prfxluce  these  conditions  with  the  least  disturbance 
of  the  other  Ixxlily  functions. 

The  advantjige  of  adhering^  in  discussing  the  treatment  of  func- 
tional insomnia,  to  the  division  made  at  the  outset  jb  obrious  wlieu 
the  i4i(»logy  of  the  two  conditions  is  rememl>ered. 

In  tlie  fimt  form  of  functional  inBr>mnia  the  most  obvious  indica- 
tion is  to  remcne  the  exciting  <'4iuse,  for  in  nearly  every  caae,  tm  has 
been  stated,  one  exists  in  the  form  of  mental  wc^rry  or  over^'ork. 

TVIiere  it  is  ])Tm'ticjd  the  mental  iliversion  and  relaxation  incident 
to  travel  for  a  few  weeks  or  months  often  effect  a  sj^eedy  and  lasting 
cure  without  medication.  After  sudi  an  outing  has  been  planned,  the 
first  night  of  the  journey »  spent  i>erhai)s  in  a  tndu,  fre<iuentlv  putn  a 
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permanent  period  to  the  insomnia.  A  few  days  even  of  hui 
fishing  may  do  much  good  towards  giving  the  patient  a  start 
road  to  recovery,  though  in  this  connection  the  tendency  to 
ought  not  to  be  forgotten,  for  the  victim  of  this  disorder  is  liah 
suddenly  seized  with  a  powerful  suicidal  impulse,  and  in  g 
event  it  is  very  undesirable  that  he  should  find  himself  alone 
forest  with  a  loaded  gun  in  his  hands. 

Unfortunately,  however,  it  is  often  far  easier  to  con%TLnce 
tient  of  the  benefits  that  would  accrue  to  him  by  dismissing 
and  taking  his  ease  than  to  suggest  a  practical  way  for  him  t 
On  this  account,  therefore,  some  sort  of  a  compromise  has  to  b 
If  a  period  of  absolute  rest  and  diversion  is  not  obtainable,  tl 
worked  business  or  professional  man  may  be  induced  to  inte 
quite  frequent  and  definite  periods  of  pleasant  diversion  vi 
working  hours,  for  it  is  the  long  continuous  stretch  of  wo 
wears.  An  hour  or  more  at  the  noonday  meal  with  congeni 
pany  is  very  helpful  and  the  actual  sacrifice  often  trivial.  ( 
exercise  is  of  great  value,  especially  if  while  taking  it  the  pat 
joys  full  mental  relaxation,  otherwise  its  influence  is  much  lesj 

After  everything  practical  has  been  done  to  establish  gooc 
of  rest,  recreation,  outdoor  exercise  and  work,  and  after  suitabl 
ures  directed  to  the  general  health  have  been  instituted  whei 
are  indicated,  if  insomnia  still  continue,  means  must  be  resc 
which  are  calculated  directly  to  induce  sleep.  The  sleepin 
should  be  well  ventilated  and  the  temperature,  if  artificial  ] 
used,  should  be  not  over  60°  F.  So  far  as  possible  agreeable 
diversion  and  relaxation  should  be  sought  several  hours  bei 
tiring.  The  efi*ect  of  various  devices  to  clivei*t  the  mind  from 
subjects  and  thus  invite  sleep  is  well  undei-stood  by  the  laity ; 
ample,  cei^tain  kinds  of  reading  best  known  t<^  the  i)atient,  n 
nous,  disbiut  and  soft  musical  sounds,  counting,  et<.'.  Tlie.se 
measures  are  sometimes  useful  in  overcoming  a  tendency  to  in 
or  as  adjuncts  to  moi-e  positive  treatment  in  developed  c^is* 
their  influence  is  nc^t  great. 

In  a  few  cases  electricity  appeal's  to  l>e  useful,  but  to  wba< 
suggestion  plays  a  pai*t  is  not  easily  determined ;  at  any  rat^,  ] 
it  is  advisable  in  employing  electricity  to  associate  as  much  sugj 
with  it  as  possible.  When  the  i)atient  is  ready  for  bed,  a  galvai 
rent  of  from  two  to  five  milliamperes  may  be  piissed  through  ih 
for  from  five  to  ten  minutes  by  placing  an  electrode  three  inc 
diameter  al)ove  and  somewhat  back  of  each  ear ;  the  polarity  i 
changed  once  during  the  sSance,  the  current  being  turned  ofl 
this  i.s  done.     The  current  must  be  turned  on  and  ofl'  very  gra< 
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otherwise  vertigo  and  iiatiHea  may  be  prfKlucecl.  In  luiy  case  this 
treatment  liaa  to  I30  undertaken  with  ifreat  care,  many  imtienta  being 
my  sensitive  to  it  thni  it  him  to  lie  ahan(lone<l.  It  is  beat,  liowover,  if 
it  is  deinileil  to  try  galvanism,  not  to  warn  the  j^iatient  of  the  possible 
unpleaj^nt  i^osulta. 

I  have  had  no  experience  with  hypnotic  suggestion  in  the  treiit- 
ment  of  inscjmnia  nor  do  I  know  of  any  i*ei)ort8  based  uiK>n  cjireful 
and  c^intinnous  oVjservation.  That  suggestion  is  a  p<itent  factor,  hfiw- 
ever,  in  the  successful  treatment  of  many  cases  of  disease  is  plainly 
reiMignisscHl  by  every  inteUigent  physician,  hence  it  would  seem  rational 
t<i  assert  that  this  subject  should  l»e  scientitically  t^iuglit  in  medica] 
colleges,  but  for  Sfune  not  very  well  nnderstocHl  reji8<»n  lx>th  the  public 
anil  prt  ifession  reganl  with  some  degree  of  suspicion  any  prai*titii>uer 
who  o|»enly  avows  the  confidence  in  it  which  experience  and  oljserva- 
ti<m  a]>i»par  to  warrant. 

The  iniluence  of  bnlily  fatigue  is  favorable  to  Uie  induction  of 
sleep,  and  a  patient  who  has  nr>t  alreiuly  had  Uny  much  exercise  nmy 
flometimes  witli  advantage  take  a  brisk  walk  before  retiring. 
\        Non-medicinal  mciisures,  which  are  iissumeil  to  m-i  by  pnnlucing 
a  deteiToination  of  bltHxl  to  various  imrtn  of  tlie  bcnly  and  thus  le««sen 
1  the  quantity  in  the  brain  and  cord,  may  nf»w  l»e  considered. 
I        Massage,  given  in  a  way  immi  agreeable  to  the  jMitieut,  affonls  the 
atlvantages  of  exercis*^  without  an  effort  of  tln>  will ;  but  more  than  this, 
it  draws  the  bltKxl  to  the  surface  of  the  iMxly,  thus  tending  to  render 
the  bniin  antl  c<»nl  to  some  extent  ameinic  as  they  ttre  in  natural  sh^ep. 
I  When  not  obnoxious  to  the  patient,  it  is  often  of  great  value. 

Heat  U*  the  feet  and  abdomen  is  useful  Jind  well  mlafited  to  mild 
[coses.  Where  available,  the  elei'tric  mat  is  the  l>est  means  of  apply- 
ling  artiticial  heat  loc-ally,  for  it  is  light  an«l  the  pn»i>er  degn^e  of  tem- 
ll>eratur©  am  ho  maintained  for  any  length  of  time  without  disturbing 
I  the  patient.  Next  to  this  cornea  the  Jajianese  stove,  which  consists  of 
[u  meini  b«>x  i»f  suitad>le  shape  and  size,  onennl  with  flannel  or  vehct, 
[and  heateil  by  a  fuel  cartridge  which  bums  for  almut  an  hour  without 
IcKlor.  In  thealiseu(*e  r>f  these,  hot- water  liags,  bottles,  com  pressed,  or 
[even  mustard  i»hifiters  or  poultices  may  l>e  usefb  If  agreeable  a  cold 
I  cloth  applied  to  the  forehead  may  heighten  the  effcrt  of  the  other 
j measures.  Though  leas  |iowerful  than  the  warm  Iwith  or  wet  inwk 
lihese  means  are  often  prefendile  to  ih*^Hv  b«H*jins<>  they  involve  less 
disturbance  to  the  patient  anil  may  be  steadily  employed  without  pro- 
ducing prostration . 

The  warm  tiath  shimld  be  at  the  tera|»eratnre  of  from  90^  to  1*K)^ 
?.,  and  the  patient  should  remain  in  it  for  fr<»m  five  to  fiftir*en  rainnte», 
r9peedil\  rubbed  dry  in  the  manner  most  agreeable  t4^)  him  ami  im- 
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mediately  put  to  bed.     When  it  seems  desirable,  the  effect  of  tliel 

may  be  maintained  by  heat  to  the  feet  and  aWomen- 

The  wet  pack  is  given  by  placing  a  pillow  on  a  mattresa  in  s  : 

tion  to  8Up{>iirt  the  head,  and  spreatling  one  or  more  lar^  

over  this»  and  then  over  these  a  sheet  wrung  as  dry  as  possible  octi  of 
cold  water.  Upon  this  the  nude  patient  lies  down  on  his  back  and  as 
attendant  folds  one  side  at  a  time,  first  the  sheet  and  then  the  blankets 
over  him,  i>uekering  them  properly  about  the  ne^j-k  and  tucking  tliem 
well  in  so  that  the  sheet  lies  in  close  contact  to  the  whole  surface  i 
the  body,  inchKling  the  legs.  The  effect  may  be  heightened  bj  '  _ 
application  of  heat  to  the  feet  and  a  cold  c<:>m  press  to  the  forehead. 
As  it  is  not  the  purpose  to  promote  profound  diaphoresiB,  comfort 
shouUl  determine  the  amomit  of  covering  usetl,  and  if  the  patient  doea 
not  fall  asleep  in  the  mean  time,  after  from  thirty  minutes  to  an  lioar« 
he  should  l>e  rulibed  down  and  put  regularly  to  bed.  II  he  fall  aalee|>, 
the  process  of  nibbing  may  l>e  pi)8t[)oned  till  he  aw^es,  the  attendant 
seeing  to  it  in  tlie  mean  time  that  the  covering  is  adjusted  in  eouformily 
with  any  changes  of  position  or  temjierature  of  the  room. 

Both  the  wet  pack  and  the  warm  bath,  if  employed  nightly,  am 
decidedly  "  weakening,"  and  tliPtefore  should  rarely  lie  resorted  to  mom 
than  three  or  four  times  a  week.  They  often  exert  a  powerful  i 
salutary  hypnotic  influence. 

The  utility  of  UhkX  in  the  ti'eatment  of  insomnia  is  often  very  de- 
cided. If  stomach  digestion  is  good,  a  glass  of  warm  milk,  or  iced  if 
greatly  prefen-ed,  with  or  w  ithout  soda  biscuit,  or  in  fact  any  otlier 
light  meal  of  easily  digested  food  will  sometimes  speedily  be  foU 
by  sleep.  This  doubtless*  acta  mainly  hy  attracting  blc»od  to  the  i 
ach,  thus  relieving  the  bmin  an<l  cord  like  the  hot  applicationii,  the 
warm  Imth  and  the  wet  pack,  but  it  should  never  be  combined  ^rith 
these,  for  they  atti'ai't  the  blood  from  tlie  st^ziTuach  to  the  snrfaoe  ( 
the  body  and  thus  indigestion  results. 

Alcohol  in  the  form  of  l>eer,  milk  punch,  or  hot  toddjT  iiikeii  at  1 
time  sometimes  acts  well.  I  can  recall  several  cases,  liowwer,  tn 
which  temperate  business  men  who,  under  severe  and  somewhat  pro- 
longed anxiety,  l)ec*a.nie  insonmic  and  fouTul  that  a  "stiff'*  drink  of 
whiskey  on  retiring  would  put  them  promptly  to  sleep;  the  anxiety 
continuing,  the  dose  of  whiskey  was  increased  till  nearly  a  pint  was 
taken  without  the  desired  effect,  and  a  few  days  later  acute  ii 
develoi>ed. 

In  severe  cases  in  addition  to  the  foregoing  measures  modicioal 
hypnotics  have  to  be  employeil. 

In  full  medi<'inal  doses  the  bromides  diminish  the  reflexes  and  aUay 
excitability  and  are  thus  conducive  ti>  sleep;   the  |K)tiissiiim  salt  will 
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be  found  the  most  generally  8ati8factt>r}%  but  either  of  the  otheits  ma}' 
suit  pai-ticular  ciknes  letter.  Much  raeutiil  de])re6sioD  or  simple  mel- 
ancholia contraindicateH  their  use.  Given  in  conjunction  with  the 
meaaures  already  suggeftte*!,  it  quite  often  hap}^ns  that  no  other  nieil- 
ication  will  be  neede<l;  they  may,  however,  in  most  instances  be  com* 
bined  with  mlvantage  n-ith  the  more  powerful  hyi>notic8. 

Of  the  Htrnnger  medicinal  hypnotio*,  chloral,  Bomual,  8U I  phonal, 
trioiial,  and  panildehyde  are  the  beet  known  and  most  I'eliable,  and  of 
the^se  chlond  stands  tirst,  though  some  of  the  others  are  formidable 
comjietitors.  H\  potltetieally  in  addition  to  their  other  effects  they 
may  l>e  aRsume<l  to  protluce  contraction  of  the  neurons.  Opium  de- 
maiiilH  sejmrate  consideration. 

Chlornl  weakens  the  heart's  action  and  respiration,  lowers  ftrt«*riiJ 
tension^  dilates  the  sujierficial  blood-vessels,  reduces  the  tempemture, 
and  produces  ansemia  of  the  brain;  in  fact  it  produces  all  the  knouTi 
phenomena  of  natural  sleep.  Sle*-p  commences  in  from  ten  to  thirty 
minutes  after  the  administration  of  tlie  drug  and  hists  fnim  four  to 
seven  hours.  Usually  the  patient  awakes  refreshed  and  rarely  suffers 
any  unpleasant  effects,  such  as  heathich<\  nausea,  or  vertigo.  It  is  no 
doubt  true  that  death  lias  fK'ciwionally  i"esultcd  fmm  ib*  action  on  a 
disea.sed  or  wtmkened  hf^aii,  but  the  danger  from  this  cause  has  been 
overestimated  and  on  this  ai^count  chloral  hiis  lieen  withheld  and  an 
inferitjr  remnly  employed,  stimetimcui*,  no  *l(iubt,  to  the  dfti'iment  of 
the  patient.  I  am  led  to  this  conclusion  fn>m  my  asylum  experienc^e, 
because  I  have  many  tiram  felt  comjielltHl  ta  give  large  (thirty  to  forty 
grains)  doses  of  4  hl<»rul  to  insane  [mtients  with  varioiLH  forms  of  organic 
and  functional  heart  disease  and  so  far  without  an  accident,  and  I  am 
sure  many  other  physicians  in  asylum  practice  could  corroborate  the 
opinion  here  expressed. 

Chloral  or  any  other  medicinal  hyxmotic  should  rarely  be  used 
oftener  than  every  alternate  night,  for  it  may  hapi>en  that  the  effect  is 
more  market!  on  the  night  follt»wing  than  on  the  night  of  its  adminis- 
tration. It  not  infrequently  ha[)i>ens,  tfK),  that  the  effect  of  chloral  is 
^y  happy  tliat  the  patient  iimistd  on  a  nightly  do^e  and  discards  all 
other  measui'os  of  tn*atmcnt.  thus  falling  into  imminent  danger  of 
forming  the  chlond  habit.  The  projier  use  of  these  hypnotics  is  to 
assist  in  effei'ting  a  cure  of  insomnia  iiu<l  not  an  a  makeshift,  whicli 
may  cause  the  patient  to  jila^^e  a  false  estimate  on  tlie  gravity  of  hift 
malady.  The  taste  of  chloral  may  be  disguistMl  b\  k\  nn>  of  orai^ge 
peel  or  lager  beer. 

In  general  the  sleej)  [>roduced  by  ntme  of  the  rcjiiainuig  drugs  is 
so  natural,  so  histtng,  or  so  refreshing  tm  that  protlutH>d  by  cldoral, 
while,  as  already  stated,  they  act  less  prtmiptly  and  certainly,  though 
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tliey  are  all  regarded  na  safer  in  cardiac  weakness  aa  tUev  do 
appreciabh'  afi'ect  the  circulation.  Any  one  of  them  is  full\'  as  li 
to  be  followed  by  unpleasant  after-effects  as  chloral,  but  for  varii 
reasons,  often  not  well  \mderstocd,  may  be  better  suited  to  indiTidaal 
cases.  Somnal  in  my  liaudn  has  i>roved  the  m<jftt  prompt  and  certain, 
while  aulphonal  and  trional  have  seemed  the  best  sniteti  for  protracted 
use  as  in  caae^  of  simple  melancholia.  Hypnol,  a  crystiillitie  com 
bination  l)etween  chloral  and  ant i pyrin,  lias  hyimotic  properties, 
h*is  not  bcon  Icmg  entjugh  in  use  to  be  assigned  n  ih*fiiiiie  place 
therapy,  and  the  same  may  be  said  of  hypnone. 

Apart  from  its  antxiyne  properties  the  hap|)y  hypnotic  eflWt  w 
cjpinm  has  in  some  cases  of  insomnia  is  not  very  obviously  saj^ge 
by  what  is  known  of  its  physiolt^gical  effects.     Bearing  in  mind  tbe 
special  danger  of  formation  <»f  tija  opium  halut  and  the  c<h  ",iip 

tions  afforded  by  badly  diseiJ^ed  ki*lneys,  it  ought  always  t  iied 

in  protracted  crises  in  which  medicinal  hypnotics  have  to  Ije  employiMi« 
because  its  effect  cannot  othenviso  l)e  positively  foretold*  The  in- 
somnia and  depression  of  simple  melancholia  sometinies  vanish  aa  if 
by  magic  before  opium,  and  the  same  is  true  of  the  restle^ssnens  and 
iDSonmia  of  functional  and  organic  heart  diseaae  and  of  senility. 
Sometimes  one  preparation  of  opium  will  succeed  when  another  lukl 
utterly  failed. 

In  the  second  (ovm  of  insomnia  the  results  of  treatment  are  notiO 
positive  as  in  the  first. 

In  the  absence  of  an  appi-eeiable  exciting  cause  the  thenipeutical 
indic^itious  are  simply  to  maintain  the  genend  health  iu  the  beet 
ner  *ind  to  diiw^-t  i-emedies  to  tlie  re-e^stablishment  of  the 
f  miction. 

\Mieu  sleep  intenenes  promptly  upon  retinng  and  Wtn  fur  t 
or  ftnir  honrs^  the  JMlmimHti-ation  of  hypnotics  is  rai*ely  mUisjible,  tM 
cause  very  large  doses  are  then  required  to  pnxluoe  the  de^ireil  effect 
and  when  risiug  time  cooics,  the  ctiutbtion  of  the  [mtient  is  matufently 
woi-se  than  it  would  otherwise  have  been.  In  such  cascH  it  ia  better 
for  the  patietit  ti>  make  himnelf  as  comfortable  as  he  can  under  tlio 
circumstances.  If  he  is  not  easy  as  he  lies  in  be<l,  he  may  divert 
himself  by  light  reading  and  mf)\ing  alwnit  his  room»  in  the  mean  tinn* 
taking  a  light  meal,  as  a  glass  of  milk  or  beer  with  soda  biscuit;  thtti 
it  will  often  happen  after  an  hour  or  two  he  CAn  rest  •  '  '  V  iu 
beil  agaiu»  tliough  he  may  not  fall  asleep.     Indeed  on  -t^<^ 

ond  time,  all  the  non-medicinal  measures  previously*  mentioned  vmy 
l>e  resorte<l  to. 

If  the  sleep  is  manifestly  too  brief,  tlien  u  maximum  do«e  ol  amw 
hypnotic  should  be  given  on  retiring,  when  w^aking  will  be  pu^kpomA 
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frequently  several  lioum.  If  this  is  done  several  times  a  week,  needed 
rest  will  be  afforded  while  the  bad  sleep  habit  will  be  broken  in  ujxjn. 
For  this  purpose  snlphonal  has  the  advantage  of  other  hypnotics  in 
the  fai-'t  Umi  itn  influence  is  delayed  for  an  hotir  or  more  after  ita  ad- 
minigtratiou.  In  pronouuced  functional  insomnia  the  physician  w411 
have  an  oppr^rtimity  of  testing  several  different  hypnotics,  and  even 
though  he  shoidd  find  each  of  them  ecitmlly  well  suited  to  the  case, 
more  or  lees  frequent  changes  will  be  found  t^ »  enhance  the  effect  of 
each  by  preventing  the  establishment  of  a  tolerance. 

Inmmnki  of  Insanity, 

Insomnia  is  one  of  the  most  conspicuous  of  the  complexus  of 
symptoms  which  together  constitute  insanity,  especially  acute  insan> 
ity.  Though  commonly  spoken  of  as  a  symptom  of  insanity  it  is  not 
strictly  a  i-esult  of  this  dise/kse,  and  hence,  aceonling  to  the  definition 
I)revioiLHly  given  in  this  ailicle,  it  is  not  symptomatic  as  it  miglit  be, 
for  instance,  when  rosnltiDg  from  nem^algia,  but  mainly  funetionah 
It  may  not  be  of  particular  advaiit^ige,  however,  in  this  place  to  insist 
too  strongly  uijon  the  ehissificatirm,  for,  d<»ubtless,  in  many  ciises  after 
acute  insanity  has  develojied  it  tends  direcrtly  to  interfere  with  sleep. 

Though,  im  has  been  statetl,  either  the  first  or  the  second  form  of 
functional  inscmmia  may  culminate  in  insanity,  in  the  developed  dis- 
ease in  nearly  all  coses  the  first  form  only  is  met  with,  the  disturbed 
motility  and  mental  derangement  standing  somewhat  in  the  relation 
of  an  exciting  cause  and  preventing  the  patient  from  going  to  sleep. 

There  is  a  considerable  degree  of  insomnia  in  nearly  all  cases  of 
acute  insanity,  but  I  haxe  now  and  then  seen  a  case  in  which,  notwath- 
stantling  cousidentble  menfad  and  btnlily  activity,  insomnia  never 
became  marked.  In  paranoia  developing  8ul>acutely  it  may  be  entirely 
wanting,  whereas  in  chronic  melancholia  patients  often  suffer  from  it 
for  many  long  years.  So  long  as  the  api)etite  is  good,  the  vegetative 
fnncti^  >ns  are  well  perfoiTueil^  and  tlie  pulse  is  in  good  condition,  there 
need  be  no  great  cause  for  alarm  in  a  case  of  acute  insanity,  though 
there  may  have  been  no  sleep  for  several  days ;  indeed,  in  such  cases 
natural  sleep  from  exhaustion  sometimes  asserts  itself  and  is  accom- 
panied by  a  rapid  amelioration  of  all  the  symptoms,  w^hich  may  then 
go  on  to  recovery  or  may  be  interrupted  by  other  periods  of  insomniil 
and  excitement* 

Acute  insanity,  in  the  majority  of  instancee,  runs  a  fairly  definite 
cimr«4>  cif  from  two  |o  six  mouths,  and  as  insomnia  is  very  generally  a 
prominent  symptom  throughout,  it  is  highly  important  to  avoid  as 
fjir  a^  |MDssible  anything  like  the  steady  use  of  medicinal  hypnotics; 
because  thus  given,  in  order  to  produce  the  deeired  effect,  the  dose 
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has  to  be  ateadil  j  increaeed  till  the  injury  done  the  Qenro>os  and  < 
tive  eystems  far  outweighs  the  benefit. 

After  what  haa  just  been  said  it  maj  be  stated  that  th« 
principles  already  laid  down  for  the  treatment  of  the  first  form  cif 
functional  iuHomnia  are  the  ones  to  be  depended  on  here*  tlir>ttgii  in 
acut€*  insanity  there  are  a  few  conditions  ref|uiring  special  coiifdfl^A* 
tion.  The  cooperation  of  the  patient  cannot  be  reekoued  fin*  hams^ 
more  positive  and  [>oteut  measures  have  to  be  employed^  either  noo- 
medicinal  or  medicinal. 

Wlien  there  are  no  signs  of  weakness  to  contraindlc»te  it,  ftn  ex- 
cited patient  may  generally  be  taught  in  a  few  days  to  walk  with  one 
or  two  atteudautM,  and  thus  the  influence  of  outdoor  exemae  umy  1 
had  whenever  and  in  such  degree  as  desired* 

The  wet  pack,  too,  is  eapecially  adapte<l  for  these  emm,  far,  bgr 
the  employment  of  strong  safety  pins,  it  may  be  made  to  aetata 
light  foiTu  of  mechanical  I'estraiut,  which  is,  however,  ofUfU  wfll  i^ 
ceiveti,  as  its  effect  disix)8es  strongly  to  trampiillity.  With 
and  the  wet  pack  may  \ye  conjoined  the  meiUcinal  hypnoti*"«  in 
and  obstinate  eases,  but  when  thus  used  as  an  ailjuuct  a  much  isii 
dose  will  Ije  found  eflBcacious,  Indf^eil,  I  have  seen  many  fiatieij 
imss  safely  through  a  very  sharp  attat^k  of  ju'ute  insanity  from  at 
to  finish  without  a  single  dose  of  a  medicinal  hypnotic  of  tmy 
chanicter. 

During  the  first  two  or  three  weeks  of  an  attack  of  acute  iniiaciit} 
careful  study  with  well-trained  and  conscientious  atteudatits  will  otten 
demonstrate  that  the  ease  can  lie  safely  manjigeil  m  ithout  the  use  cif 
medicinal  hyi>notics;  that  aftar  several  consecutive  days  and  nights  of 
complete  insomnia,  natur?il  sleep  ck'cuts  before  any  alarming  sympH 
toms  make  their  ap|>earance.  It  is  true  that  a  patient  so  tif^t^nl  may 
not  sleep  more  than  half  as  many  hours  in  a  given  wen*k  aa  wh^o 
medicinal  hypnotics  are  used,  but  if  signs  of  exliaustiou  do  not  make 
their  appearance,  his  advance  towunls  rp<*(>very  will,  in  my  npinion^he 
more  rapid  and  certain.  In  asylum  iiractice  the  mntine  admiiiiMtm^ 
tion  of  medicinal  hypnotics  and  "quieting  draughts'*  is repreliecimljife. 

The  almost  specific  effet^t  of  opium  in  cert^iin  cases  of  melaoebolia 
I  have  alreatly  spoken  tif.  Of  course,  the  tendency  to  conatipi^nQ 
and  lf>ss  of  appetite  which  the  drug  often  causes  has  tr>  be  reckoned 
with  an*!  frequently  forbids  its  continued  use,  notwitlistandiug  Ab 
employment  of  all  available  counteracting  remetlies. 

The  insomnia  attending  recun-enc*^  or  exacerbations  of  excitei: 
occurriug  in  the  course  of  chronic  c^^Lses,  is  generally  less  pronoii 
than  in  primary  attacks  of  acute  insanity,  hot  is  tu  bo  uuuuiged  in 
the  same  way.     In  chronic  mehincliolia  any  of  tiie  remediet  aitmdy 
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recommended,  variouBly  combined,  may  he  employed;  but  measorea 
caleulate<l  k>  i-elieve  the  mind,  such  as  a  judicious  mingling  of  occa* 
patioD,  diversion,  and  clmnge  of  scene,  are  of  moet  importance. 

Ddirinm  tremens  may  be  regarded  as  a  special  form  of  acute  in- 
Banity  in  which  insomnia  is  the  most  prominent  symptom;  indeed, 
with  few  exc^i)tion8,  the  efficacy  of  remedies  in  this  diseniie  is  esK- 
matoil  mainly  by  their  succees  in  inducing  sleep.  In  a  fair  majority 
ot  typical  cases,  if  there  be  no  medication,  there  will  be  absolute  in- 
somnia with  moi'e  or  less  excitement  for  from  three  to  five  days^  at 
the  end  of  which  time  the  patient  falls  into  a  sound  sleep  lasting  from 
five  to  ten  houre,  fi'om  which  he  awakea  pnuttically  convalescent  It, 
on  the  other  hand,  sleep  does  not  sui>er\'ene,  signs  of  fatal  exhaustion 
soon  make  their  appearance,  and  death  ends  the  scene*  Excepting 
in  comparatively  slight  cases,  until  tliis  natural  time  for  sleep  arrives, 
drugs*  except  in  ovei-^helming  doses,  are  piiwerlees-  This  natural 
tendency  of  the  dise^ise  to  recovery  has  led  to  erroneous  conclusions 
as  to  the  effiwicy  of  various  drugs  in  its  treatment.  Feeding  and 
juilicious  I'estraint  are  of  prime  importance  tiU  tlie  time  for  sleep 
approaches ;  then  the  w  et  i>ack  with  a  full  dose  of  one  or  more  of  the 
hypnotics  will  lie  found  useful  For  this  purix^se  chloral  and  bro- 
mide have  my  preference.  If  this  is  not  successful,  wait  six  or  eight 
hours,  and  repeat  the  pack  and  the  medication,  to  which  may  be 
addedt  if  there  is  great  musculai*  activity,  hydrobromate  of  hyoscine 
hypodermiciilly.  Half-ounce  doses  of  tincture  of  digitalis  were  c[uite 
the  vogue  some  years  since,  but  though  this  practice  is  not  attended 
with  gre^t  danger,  it  now  has  few  ailvocates. 

TTnrefiresluiig  Sleep. 

A  considerable  number  of  patients  who  suffer  from  neurasthenia 
sleep  w^ell,  while  many  more  sleep  enough  l»ut  complain  that  their 
sleep  is  not  natural  or  refreshing;  one  sleeps  too  heavy,  he  thinks; 
another,  while  he  doe8  not  exactly  dream,  is  all  night  in  such  a  dia- 
tressing  mental  state— not  awake— that  he  dreads  to  go  to  bed.  Alter 
due  attention  has  been  given  to  the  stomach  and  bowels,  posture, 
covering,  ventilation  and  temperature  of  the  sleeping-room,  general 
treatment  directed  to  the  underlying  defective  state  of  health  most  be 
relied  upon.  At  least  I  know  of  no  remedy  that  can  be  expec^ted 
directly  to  relieve  this  condition. 


i                                          Nightmare. 
Nearly  every  one  who  haa  reache<l  middle  life  lias  had  one  or  i 
attacks  of  nightmare  which  he  could  almost  invariably  trace  to  an 
I 


I 


838  BROWN— THE  DI80RDEB8  OP  SLEEP. 

attack  of  acute  indigestion.  The  most  prominent  feature  of 
order  is  the  peculiar  mental  state,  which  consists  of  a  most  dis 
sense  of  some  great  and  imminent  danger,  with  utter  inabilil 
cape  from  it  or  even  to  move  or  speak.  Very  commonly  the  i 
to  move  is  felt  to  be  due  to  immense  pressure  applied  to  the 
Horrid  and  vivid  dreams  are  usually  associated,  and  go  on  i 
great  effort  the  sleeper  is  able  to  move  or  speak,  when  the  a 
over.  Sometimes  the  eyes  are  open,  and  objects  dimly  see] 
room  seem  distorted  into  monstrous  demons  a  few  moments 
the  spell  is  broken.  When,  however,  these  attacks  become  h 
occurring,  perhaps,  several  times  in  a  night  and  several  nig 
week  without  obvious  indiscretion  of  diet,  or  when  in  addi 
the  nocturnal  attacks  the  patient  has  seizures  by  day  with  dis< 
and  sometimes  momentarily  impaired  or  suspended  conscic 
which,  judging  from  his  feelings,  he  positively  identifies  w 
former,  the  serious  attention  of  the  physician  is  challenged, 
case  has  gone  this  far,  actual  epilepsy  has  probably  develop 
it  will  in  general  be  found  highly  amenable  to  the  treatment  t 
to  the  latter  disease. 

In  fact  all  sorts  of  nocturnal  seizures  occurring  in  sleep 
careful  investigation.  Epilepsy  is  sometimes  wholly  nocturm 
doubtless,  in  some  instances  exists  for  years  until  finally  it  is 
ered  by  accident.  If  a  patient  awakes  with  a  bitten  tongue, 
ference  is  easy;  but  if,  without  apparent  cause,  he  now  ar 
complains  of  muscular  lameness  in  the  morning,  the  possib 
nocturnal  epilepsy  should  be  thought  of. 

Pavor  Noctumus,  or  Night  Terrors. 

Neurotic  children  between  the  ages  of  two  and  ten  son 
awake  several  hours  after  retiring,  screaming  and  manifestin 
of  intense  terror,  and  for  some  minutes  they  cannot  be  made  tc 
nize  their  surroundings  or  to  respond  to  pacific  measures, 
they  lapse  into  sleep  again  without  having  shown  any  signs  of 
nition,  or  they  may  awaken  and  accej^t  assurances  of  safety, 
the  predisposition  exists,  the  most  potent  exciting  causes  ap 
be  those  acting  on  the  mind  some  hours  before  retiring,  as  ghi 
ries  for  instance ;  but  eiTors  of  diet,  worms,  and  dentition  are  pi 
not  without  influence.  The  treatment  consists  in  obviating  the 
and  in  the  careful  observance  of  hygienic  measures.  The  pr< 
is  entirely  favorable. 

Enuresis  Nocturna. 

Enuresis  noctuma,  or  bed-wetting,  is  another  common  disc 
sleep  in  neurotic  children,  which  sometimes  persists  till  pubei 
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oommoiily  occurs  a  few  hours  after  the  child  has  gone  to  sleep,  and  ita 
causes  are  by  no  means  obnous*  It  is  probable  that  ui  most  case<s 
the  kitlnejs  are  unduly  attive  as  they  may  be  in  hysteria,  and  lu  the 
sound  sleep  of  childhood  the  neiTous  mechanism  by  which  the  bhwl- 
der  is  emi>tied  operates  M^ihout  waking  the  child*  The  efficacy  of 
l)elladonna  in  the  ti^eatmeut  of  the  disorder  supports  U^  some  extent 
this  theory  of  its  cause.  Measures  calculated  to  give  tone  to  the  ner- 
vous system,  such  as  cold  sponging,  are  of  prime  importance,  With- 
liolding  licpiids  several  hnm-s,  and  requiring  the  child  to  empty  its 
blactdor  imtutnliately  before  rt^tiring,  aie  of  course  rational  measureSi 
and  curative^  too,  so  far  as  they  tend  to  break  up  a  bad  habit.  After 
pulierty  sleep  Viecomea  less  sound  and  distention  of  the  bhulder 
wakes  the  patient.  Fear  of  corporal  punishment  may  render  sleep 
less  sound,  so  that  the  lUscomfort  arising  from  an  overfilled  bladder 
may  art>u8e  the  patient;  and»  indeed,  as  a  practical  measure  vigorous 
spanking,  applied  to  the  nates,  has  many  advocates.  There  is  occa- 
sionally a  child  of  such  temperament,  however,  as  would  be  injured 
by  this  procedure,  but  in  a  large  j^ercentage  of  cases  it  works  well  if 
administered  so  that  the  fidl  psychical  eflFect  is  obtained. 


Sleep-Drunkenness  or  Somnolentia. 


^^^P^ca^ionally  on  waking,  persons  have  L>een  known  to  have  a  tran- 
^^^Kt  attack  of  maniacal  frenzy.  Such  attacks  have  l^eu  designated 
sleep  drunkenness  or  somnolentia,  and  though  very  rare  they  are  not 
without  some  medico-legal  significance,  in*ismtich  as  cases  have  been 
recordeil  in  which,  while  in  this  state,  individuals  have  committed 
homicide*  influenced  by  a  powerful  and  virid  hallucination.  So  far 
as  apj^ears,  the  disorder  is  confined  tt>  sound  sleepers  when  they  are 
suddenly  aroiisetl  by  imexiiected  circumstances,  and  tiiey  usually 
remember  quite  distinctly  the  hallucination  under  which  they  acted. 
The  aeieuree  rarely  exceed  a  minute  or  two  in  duration. 


I  Somnambulism. 

Somnambulism  is  a  subject  which  invites  the  recitation  of  an 
almost  endless  array  of  curious  and  more  or  less  interesting  facts  or 
statements,  yet  definite  knowledge  as  to  its  cause  or  significance  is 
very  mejigre.  Nowhere  can  the  trite  statement  more  tairly  lie  ap|>lie<1 
than  here,  that  where  fact  is  feeble,  theory  is  luxuriant.  Regarding 
the  theory  of  somnnndnilism,  I  will  add  nothing  to  what  I  liave  already 
said  under  the  heatling  of  general  considerations.  As  a  disorder  of 
sleep  somnambulism  will  not  ocinjpy  a  very  large  proportion  of  the 
time  of  the  prat^tisiui:  ulivsiciau,  liecause  the  affection  is  eompara* 
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iively  rare.  Most  cases  occur  between  the  ages  of  ten  ami  twenly-five 
and  about  eqiially  in  the  two  sexes.  The  aflfectiou  probably  oftenar 
occurs  in  subjects  of  the  neurotic  temperament  than  in  others,  bal  H 
is  certiiiuly  met  with  in  iudintbmk  who,  apart  from  this,  ahoiriio, 
evidence  of  that  temperament.  In  some  instances  it  ap|ietirs  to 
hereditary.  Among  exeitiujj;  causes  menhd  excitement  must  l>e  rcvk- 
oned  fii-st,  Ix^th  in  children  and  adults;  digestive  tlisturluimv^*  t<»»ij 
claim  attention  in  this  connection.  Imitation  may  l>e  a  factor,  as 
disorder  has  lieon  known  to  lM*eome  endemic  in  sch(X>ls.  In  i 
cases  there  is  no  ubvious  preiUHpoHiug  or  exciting  cnuse. 

Somnambidism,  if  made  to  comprehend  all  coordinated  movementi| 
of  the  vohmtary  muscles  occurring  during  sleep,  aixuimpiitued  by 
variable  amoimt  of  unconscious  ideation,  would  include  sleep  taUdng^l 
which  is  of  coume  exceedingly  exjmmon.  The  term,  as  onUnarflj 
used,  implies  that  the  sleeper  rises  from  t>efl  at  least  and  walk"  -  t1 
the  rcKim.  It  is  ti'ue  that  he  rnay  do  certaiu  things  that  ho  w< 
attempt  when  awake,  as  walking  along  the  edge  of  a  roof  or  precipir 
and  he  may  play  a  musical  instrument  or  sing  Ijetter  UiAu  wbenl 
awake;  but  it  is  i>robably  not  ti-ue  that  he  c^m  see  l>etter  than  wb^^Q  j 
awake,  and  it  is  certainly  not  true  that  he  may  not  receive  a  hdal  (aO 
or  sufter  any  other  accident  which  under  the  same  ciix'tunBtanees  hdj 
w<juld  be  exposed  to  when  awake.  While  in  this  state  it  is  very  dif-< 
ticiilt  to  wake  the  subject,  and  barring  accident,  he  generally  returns] 
to  l)ed  before  waking. 

Suggestion  has  yielded  the  best  results  as  a  means  of  treatmeuL 
Assure  the  somnambidist  that  he  will  be  watched,  and  if  caught  in  \ 
act,  he  will  siu-ely  get  a  sound  rawhiiling.     In  many  oasoN  tlie  tfc 
alone,  if  the  patient  fully  believes  it  would  be  carried  out,  cures  the  j 
disorder;   if,  however,  the  clutstisement  is  once  thoroughly  appUoil»{ 
occasion  for  a  second  recourse  to  it  will  seldom  be  demanded. 

Drowsiness. 


An  undue  tendency  to  somnolence  is  a  common  symptom  of  i 
disordered  states  of  health,  and  may  more  properly  be  dmen\ 
under  the  heading  of  the  various  diseases  in  which  it  oeean 
here;  but  this  tendency  sometimes  shows  itself  when,  in  the 
state  of  knowledge,  no  derangement  of  the  system  can  b©  diseov^ied 
w  hich  might  account  for  it,  hence  nothing  remains  but  to  desigiiftle 
it  as  functional.  So  designated  it  may  properly  be  referred  to  in  thb 
article. 

Many  people  after  a  hearty  meal,  unless  the  conditions  (or  i%  i 
highly  unfavorable,  fidl  asleep  for  from  a  few  minutes  to  a  half-b 
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greutly  refreshed  thereby.  They  present  no  evidence  of 
and  claim  that  these  "  forty  winks"  of  sleep  are  almost  indis- 
pensable to  them.  Others  feel  an  HLiuosi  irresistilile  tendency  to 
sleep  under  certain  circnmstances,  as  at  church  for  example.  In  the 
main  these  most  be  regarded  as  instances  of  habit, 

A  sndilen  and  short  attack  of  somnolence  may  occur  by  itself  as 
an  instance  of  petit  nial  in  idiopathic  epilepsy.  Such  attacks  are 
sometimes  termed  narcolepsy.  They  may  occur  as  an  early  symji- 
tom  in  general  diseases,  as  in  the  case  of  a  gentleman  of  thirty -five 
who  ten  years  before  had  had  a  hard  chancre  and  two  years  before 
had  married  a  vigorous  girl  of  twenty.  He  soon  became  irritable  and 
would  full  asleep  in  spite  of  hinLself  while  particii^atiug  in  a  social 
game  of  canls.  A  few  mouths  lfth[*r  he  had  a  maniacal  outbreak,  with 
thick  and  tremulous  si^eech,  and  in  a  year  and  a  half  afterwards  died 
of  general  paralysis  of  the  insane.  This  manifestation  has  l>een  ol»- 
aer^^ed  also  in  otherwise  healthy  jieople,  either  associated  with  such  a 
coutlition  as  oljesity  or  without  any  other  apparent  deviation  from 
health  whatever.  It  should,  if  absolutely  beyond  the  control  of  the 
patient's  will,  be  regaided  as  highly  suggestive  of  epilepsy. 
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with  hemianopsia  and  facial  punily- 

sis,  274 
with  hemichorea  and  athetosis,  274 

Hemorrhage,  cerebral,  268 
meningeal,  444 

Hepatalgia.  hysterical,  546 

Heredity  in  epilepsy,  615 
in  hysteria,  458 

Hiccough,  704 

Hydrocephalus,  176 
bibliography,  186 
course.  182 
etiology,  177 
morbid  anatomy,  188 
pathogenesis.  179 
prognosis,  182 
symptoms.  180 
treatment,  185 

Hydrops  ventriculorum  cerebri,  176 

Hyperkinesis  of  tlie  accessory  of  Willis, 
694 

Hypnotism,   action  of  the  neurons  in, 
819 
study  of.  in  its  bearing  on  the  theory 
of  hysteria.  555 

Hyi)oglo8sal  nerve,  spasms  in  the  domain 
of  the.  692 

Hysteralgia,  hysterical,  550 

Hysteria,  451 

history,  451;  etiology,  452;  stig- 
mata, 458;  paroxysmal  phenomena, 
490;  trophic  disonlers,  509;  motor 
disturbances.  518;  digestive  dis- 
turbances. 587;  urinary  disorders. 
547 :  genital  disturbances,  550 ;  na- 
ture of  hysteria.  551 ;  prophylaxis, 
568;  treatment,  566;  bibliography, 
580 

Hysteria,  amnesia  in,  509 
aniestbesia,  459 


Hysteria,  angina  pectoris,  476 
aphonia  in,  799 
astasia-abasia  in,  521,  581 
aural  stigmaU.  466,  478 
bibliography,  580 
buccal  stigmata,  466 
catalepsy,  505 
choreic  attacks  in,  508 
clavus  hystericus.  475 
contractures  in,  481,  518,  521 
convulsive  attacks.  490 

diagnosis,  497 

epileptoid  stage,  492 

post-convulsive  stage,  496 

prodromes,  491 

stage  of  clown  ism,  494 

stage  of  delirium,  495 

stage  of  emotional  attitudes,  495 

treatment  of  the,  576 
delirium,  506 
demoniac  attacks.  508 
dermatoses,  510 
digestive  disturbances  in,  587 
dyssesthesia,  470 
etiology,  452 
genital  disorders  of,  550 
hemorrhages  in,  518 
history,  451 

hysterogenic  zones,  478 
irregular  forms  of,  499 
larval  forms  of,  499 
mammary  stigmata,  479 
mental  states  in,  488,  508 
motor  disturbances  in,  518 
muscular  atrophy  in.  515 
mutism  in,  800 
nasal  stigmata.  466.  478 
nature  of,  551 
neuralgia,  475 

nutritive  conditions  in,  487,  509 
ocular  stigmata,  462,  478,  482 
oedema  in,  512 
ovarian  stigmata,  478 
paralysis  of,  51H 
paretic  stigmata.  480 
paroxysmal  phenomena,  490 
prophylaxis  of,  568 
psychical  disturbances  of,  488,  508 
pyrexia  in,  516 
rachialgia,  476 
reaction  time  in,  490 
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Ilysteria.  relation  of,  to  chorea,  662 
respiratory  spasms  in,  584 
rhythmical  spasms,  508 
sleeping  attacks,  501 
somnambulism,  507 
speech  disorders  in,  588 
stammering  in,  801 
status  hystericus,  500,  629 
stigmata,  458 

anssthetic.  459 

diaboli,  518 

dyssrathetic.  470 

mental.  488 

motor,  480 

nutritional,  487 

sensory,  459 
stammering  in,  584,  801 
stuttering  in,  801 
theories  concerning,  551 
treatment.  566 

general,  566 

hydrotherapy,  570 

isolation.  567 

of  individual  symptoms.  576 
tremor,  484 

trophic  disorders  in,  487,  509 
urinary  disturbances  in,  547 
urine  in,  497 
visceral  stigmata,   478 
Hysterical  breast,  514 
llystero-epilepsy,  493 

diagnosis,  497 
Hysterogenic  zones,  478 
Hystero-neurustheniii,  748,  755 
treatment,  7t')7 

Iliac  muscle,  spasm  of  the,  703 
Impulsive  acts  of  epileptics,  605 
Infantile  cerebml  palsy,  121 
Insanity,  clioreic,  665 

epileptic,  6()8,  680 

hysterical,  508 

insomnia  of,  825 

relation  of  the  (iisorders  of  six-ech 
to,  806 
Insomnia,  821 

diagnosis,  828 

etiolof^y,  821 

functional.  824 

of  (If^liriuni  tremens,  887 

of  insiinitv,  885 


Insomnia,  symptomatic.  827 
symptoms,  824 
treatment,  829 

Intes^ne,  hysterical  affections  of  the.  544 

Intracranial  Hemorrhage,  Embol- 
ieniy  Thrombosis,  267 
history,  268;  hemorrhagic  apo- 
plexy, 269;  acute  softening  of  the 
brain  (embolism  and  thrombosis), 
297 

Ischuria,  hysterical,  548 

Jaws,  spasmodic  closure  of  the,  688 
Joint-disease,  hysterical,  471 
Jumping-malady.  712 

Lakguagb,  acquisition  of,  by  the  child. 

764 
Larynx,  cortical  area  for  motion  of  the 
muscles  of  the,  40 
hysterical  affections  of  the,  586 
Latah.  712 
Latissimus  dorsi  muscle,  spasm  of  the. 

702 
Leg,  cortical  area  for  motion  in  the.  88 
Leptomeningitis,  858,  361 
bacteriology,  378 
bibliography,  414 
chronic,  418 
classification  of,  859 
diagnosis,  387 
etiology.  869 
history,  361 
pathology,  375 
prognosis,  893 
symptoms,  868 
syphilitic,  418 

of  the  convexities.  425 
treatment,  894 
Little's  disease.  187 
Localization,  cerebral,  88 

ann  movements.  87 

auditory,  48 

bibliography,  67 

deglutition,  41 

eye  movements,  42 

face  movements,  39 

gustatorj\  52 

head  motions,  39 

in  the  centrum  ovale,  52 

in  the  corpora  quadrigemina.  -VJ 
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Localization,  cefebral.  in  the  opUc  thal- 
amus, 58 

in  the  peduncles,  56 

laryngeal  muscLs,  40 

leg  movements,  88 

mastication,  41 

mental  processes,  62 

motor  area,  85 

olfactory,  50 

sensation,  59 

sensory  area.  45 

trunk  muscles,  88 

visual,  45 
Lockjaw,  688 

Logoplegia  from    intracranial  hemor- 
rhage, 275 

Maladis  des  tics,  710 

Mai  de  St.  Jean,  585 

Mania,  epileptic,  605,  680 

Mastication,  cortical  centre  for,  41 

Mastodynia,  hysterical,  514 

31edulla  oblongata,  diseases  of  the,  216 

tumors  of  the.  symptoms,  881 
Meninges,  Diseases  d  the,  867 

meningitis,  858 ;  leptomeningitis, 
861 :  meningeal  tuberculosis,  896 ; 
sarcomatosisof  thepia.  417;  chronic 
meningitis,  417;  syphilitic  menin- 
gitis, 418;  cerebrospinal  meningitis, 
481 ;  pachymeningitis,  487 ;  menin- 
geal hemorrhage,  444 
Meninges,  hemorrhage  in  the,  275,  444 
inflammation  of  the,  858 

dirouic,  417 
sarcomatosis  of  the.  417 
syphilis  of  tlie.  418 
tuberculosis  of  the,  896 
Meningitis,  858 
acute.  861 

bacteriology,  878 
bibliography,  414 
diagnosis,  9d7 
etiology.  869 
pathology,  875 
prognosis,  898 
symptoms,  868 
treatment,  894 
alcoholic,  886 

treatment,  895 
cerebrospinal,  880 


Meningitis,     cerebrospinal,    diagnosis^ 
884,  892 

symptoms,  882 
chronic,  417 
classification  of,  859 
dural.  487 

bibliography,  448 

course,  448 

etiology,  441 

forms  of,  487 

prognosis,  448 

symptoms,  441 

treatment.  448 
epidemic  cerebrospinal,  880 
false,  885 
history,  861 
of  the  aged,  885 
of  the  new-bom,  885 
pachy-,  487 
primary,  889 
pseudo-,  885 
secondary.  890 
serosa,  885 

treatment,  895 
syphilitic,  418 

bibliography,  485 

course,  428 

diagnosis,  427 

duration,  428 

location,  418 

of  the  convexities,  symptoms^ 
425 

pathological  product,  418 

prognosis,  429 

symptoms,  421 

treatment,  480 
syphilitic  cerebrospinal,  481 

bibliography.  485 

diagnosis,  484 

prognosis.  485 

symptoms,  481 

treatment,  485 
syphilitic  spinal,  481 
tuberculous,  896 

bibliography,  414 

course.  408 

diagnosis,  890,  409 

duration,  408 

etiology,  402 

morbid  anatomy,  405 

pathology,  405 
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Meningitis,      tuberculous,     prodromes, 
897 
prognosis,  412 
stage  of  oscillations,  401 
symptoms,  896 
treatment,  418 
Mental  processes,  brain  centres  for,  02 
Meteorism,  hysterical,  644 
Migraine,  epileptic.  604 

hysterical  ophthalmic,  465 
ophthalmic,  590 
Mind-blindness,  785 
Mind-deafness,  785 
Mirror  writing  in  hemiplegia,  282 
Monoplegia,  hysterical  brachial,  526 
Morbus  comitialis,  585 
divinus,  585 
herculeus,  585 
sacer,  585 
Motion,  cortical  area  for,  85 
Mouth,    hysterical    affections    of    the. 

466 
Muscles,    atrophy  of,  in  hysteria,   515 
hysterical  contractures  of  the,  481, 
518,  521 
Muscular  rigidity  and  muscular  hyper- 
trophy constituting   an   autonomous 
symptom  complex,  726 
Mutism,  deaf-,  808 
diagnosis,  805 
hysterical,  538.  800 
diagnosis,  805 
Myoclonus,  multiple,  729 
Myotonia  congenita,  726 
Myriachit,  712 
Mysophobia,  713 

Nails,  trophic  affections  of  the,  in  hys- 
teria, 511 

Narcolepsy,  hysterical,  501 

Neck,  fuctional  spasm  of  the,  694 

Nerve  cells,  discoveries  concerning  the 
morphology  of,  558 

Nerves,  wounds  of,  epilepsy  from,  622 

Neuralgia,  hysterical,  475 

Neurasthenia,  735 

history.  735;  definition,  737;  etiol- 
ogy, 737 ;  symptoms,  741 ;  special 
types  of,  748 ;  pathogeny  and  path- 
ology. 753:  diagnosis,  755;  course 
and  prognosis,  767 ;  treatment,  757 


Neurasthenia,  angiopathic,  ' 
course,  757 
definition,  787 
diagnosis,  765 
etiology.  787 
forms  of,  748 
gravis,  752 
history,  785 

pathogeny  and  patholog 
prognosis,  757 
symptoms,  741 
terminal,  755 
traumatic,  748,  754 
treatment,  757 
hygienic  757 
medicinal,  750 
types  of,  748 
with  fixed  idea,  761 

Neuritis,    associated,     of     i 
nerves,  252 

Neuromimesis  of  Joint-diaeaf 

Neurons,  changes  in  the,  d 
and  waking,  817 
functional  claasifieation 
rdle  of  the,  in  the  ph< 
hysteria,  560 

Neuroses,  anxiety.  751 
professional,  705 
treatment.  708 
varieties  of.  700 

Keuroses,  The  Spasmodic, 
chorea,  661 ;    tetany,  68S 
spasms.   688;    trismus, 
spasms.  690;   lingual  S| 
spasms  in  the  domain  o 
accessory   nerve.    694; 
muscles    supplied     by 
nerves.  702;   spasm  of  1 
tory  muscles,  703 ;  profe 
roses.    705 ;    convulsive 
paralysis  agitans.  716; 
disease,  726;  paramyocl 
plex,  729;  bibliography 

New-born,  meningitis  of  the 

Nightmare.  837 

Night  terrors.  888 

Nose,  hysterical  affections  of 

Nutrition,  disturbances  of,  i 
614 
in  hysteria,  487.  509 
post-epileptic  disturbanc 
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Nystagmos,  pott-epileptic,  600 

Oblongata,  abeoen  of  the,  256 

anatomy  of  the,  216 

bibliography  of  diaeaaea  of  the,  262 

blood  supply  of  the,  220 

claaaiflcatioo  of  diaeaaea  of  the,  222 

diaeaaea  of  the,  216 

emboliam  of  the  arteriea  of  the,  246 

f  unctioDB  of  the,  221 

hemorrhage  into  the,  245 

primary  yascular  leaiona  of  the.  245 

secondary  degenerative   leaiona  of 
the,  254 

thrombosis  of  the  arteriea  of  the,  245 

tumors  of  the,  255 
(Edema,  hysterical,  512 
CEsopbagus,  hysterical  spaam  of  the,  588 
Old  age,  meningitis  of,  885 
Onomotomania.  718 
Ophthalmoplegia,  nuclear,  104 
Opium   poisoning,  diagnoeia   of,   from 

apoplexy,  201 
Optic  thalamua,  aymptoma  of  diseaae  in 

the,  58 
Oateoma  of  the  brain,  811 
Ovariea,  hysterical  affectiona  of  the,  478, 
550 

PACHTlCENINGrnB,  487 

bibliography,  448 
course.  448 
etiology.  441 
externa,  487 
hemorrhagica,  285,  480 
interna.  488 
prognoeia.  448 
pseudomembranouB,  488 
purulent,  480 
symptoms,  441 
treatment,  448 
tubcrculoua,  480 
Palsy,  infantile  cerebral,  121 

bibliography.  147 

course,  188 

diagnoeia.  148 

duration,  180 

etiology,  128 

hiatory,  122 

morbid  anatomy,  180 

pathology,  180 


Palay,    infantile    ceiebial,    prognoria^ 
180 

aymptoma,  127 

treatment,  144 
progreaaive  bulbar,  222 
ahaking,  716 
Pandiculation,  705 
Parcatheaiae,  cephalic,  in  neuraathenia, 

742 
Paragraphia,  784 
Paralexia,  784,  701 
Paralysis,  acute  bulbar.  946 

bibliography,  268 

course,  250 

diagnoeia.  260 

pathology,  251 

prognosis.  260 

symptoms,  248 

treatment,  252 
agitans,  716 

diagnoais.  724 

etiology,  716 

facleaof.  719.  720 

gait  in,  722 

prognosis.  724 

symptoms.  717 

treatment,  725 

typea  of,  720 
aathenic  bulbar,  258 
bulbar.  222 
chronic  progreaaiYe  bulbar,  222 

bibliography,  262 

course,  242 

diagnoeia.  284 

duration,  242 

etiology.  225 

history,  228 

morbid  anatomy,  280 

pathology,  280 

phyaical  signs,  282 

prognosis,  242 

aymptoma.  226 

treatment,  248 
facial,    from    intracranial    hemor 

rhage.  274 
following  intracranial  hemorrhage, 

278,278 
hysterical,  480,  518 
labiogloaao-laryngeal,  222 
progressiTe  bulbar,  222,  256 
pseudobulbar,  284 
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^^J                Paralysis,  spafltnodic  spioaK  with  inter* 

Reaclioo^time,  tn  epilepay*  610             ^H 

^^^^^           mittent  tonic  contractioDS  of  the  volun- 

in  hysteria.  490                                   ^H 

^^^^f           ^^>^  mnacles,  7^ 

Headhng.  pn>cess  of,  771                          ^^B 

^               PbrtmiyocloDus  multiplex,  72© 

Respirator}^  Bpasms  In  hyatcriB,  SBi      ^^| 

^H               Paraphasia,  783.  764.  7^ 

Rheumatism,  relation  of,  10  <^om»  Ml^^l 

^^H                Paraplegia,  hysterical,  526 

675                                                                   1 

^^H               Parasites  of  the  brain*  187 

RhomboideuR  muarle,  spaam  of  tlit,  7€d       1 

^^H               Pareaia,  general,  speech  defect  of,  781 

1 

^H                       hysterical  460,  518 

Sachs,  B.  ,  on  Tumors  of  the  Brmiii,  HQfcJ 

^^1                ParkiasoniaD  mask  in  paralysis  agitans, 

Sarcoma  of  the  brain,  BOO                         BH 

^H                    719, 720 

Sarcoma  tosia.  diJIuse,  of  Ihe  bnlo  aoi^^ 

^^B                Parkinson's  dlseafle,  716 

cord,  310 

^^B               Pavor  nocturnus,  836 

of  the  pia  mater,  417 

^^^^^          Pectoralta  major  niuBcle,  spaam  of  the, 

Scanning  speech,  781 

^^^ft 

Scarlatina,  conTuIsions  of,  eptlepUe  in 

^^^^H         Peduncles,  cerebral,  symptoms  of  lesions 

nature,  619                                              ^_ 

^^^H            JD  the,  56 

Sclerosis,  diffused  oerebral,  118               ^H 

^^^^B        Peroneua  longus  muscle,  oontnicture  of 

bibliography.  121                        ^H 

^^^f                    7D3 

disseminated,  149                                 ^^B 

^^^f              Persiitkg,    HowELi*   T.,   on  the   Dis- 

insular  cere broepinah  140                  ^^B 

^^^^             orders  of  Speech,  761 

multilocular,  149                                ^^B 

^^^H         Petit  ma),  601 

multiple.  149                                        ^H 

^^^V                intellectual,  607 

atypical  forma,  168                      ^^M 

^^V               Phaneromania,  713 

bibliography.  175                        ^H 

^^B               Pharynx,  hysterical  spasm  of  the,  638 

course,  167                                  ^^M 

^^H^                Pia  mater,  anatomy  of  the,  357 

diagnosis,  169                             ^H 

^^^H                diseases  of  the,  358 

duration,  168                              ^H 

^^^^H                sarcomatoaisof  the,  417 

etiology,  150                               ^H 

^^^H         Polioencephalomyelitis,  108 

history.  149                                   ^^H 

^^^H                bibliography.  HI 

morbid  anatomy,  16S                 ^^M 

^^^^ft               inferior  acute,  106 

pathology,  163                           ^^B 

^^^^^P               inferior  chronic,  222 

progDoeis,  168                             ^^B 

^^V                     superior  acute.  104 

symptoms,  154                             ^^M 

^H               Pollakiuria,  hysterica],  547 

treatment,  174                               ^^B 

^H                Pollutions  in  hysteria.  551 

polynesic,  149                                    ^^M 

^^m               Polyuria,  hysterical,  547 

8ootoma,  epileptic,  5&0                            ^H 

^^M               Pons,  heniorrbage  into  the,  277 

Sensation,  cortical  area  for,  45                ^H 

^^^^K                tumors  of  the.  symptoms,  331 

peripheral,  brain  centres  for,  59       ^^B 

^^^^P         Professional  neuroses,  705 

Serratus  magnus  muscle,  spasm  of  Ui^^^B 

^^^^          Psammoma  of  the  brain,  311 

702                                                      ^H 

^H                Pseudomeningitis,  365 

Sight,  brain  centre  for,  45                       ^^H 

^^M               Paoas  muscle,  spasm  of  the,  702 

Singultus,  704                                                    J 

^^^^—         Pulse,  tracings  of,  after  apoplexy,  281 

Sinuaes,  thromboaia  of  Ihe  iDtimcnuilBlp^J 

^^^B        Pyrexia,  epileptic.  602,  608 

m                                              ^^M 

^^^^B                hysterical  516 

Skin,  hysterical  affecyoDB  of  ttit^  SIO     ^^ 

Skull,  percussion  of  U»»  869                         ■ 

^^^^B         QuADRATLTs  lumborum  muscle,  apaffln  of 

Sleep,  action  of  the  neurons  lo,  817       ^H 

^^H             the,  702 

aieepi  disorders  of^  815                       ^H 

general  considerations,  815;  ioK^^H 

^^^^          Kachiai^ia,  hysterical  476 

nia.  821 ;  unrefttahlng  9\mfK  8VlpH 

^^^H         Reaction,  myotonie,  7t7 

nightmare.  837 ;  psiror  Qoettimui  or     1 
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Dight-teirore,  888;  enuresis  doc- 
turna.  888;  sleep-drunkenness  or 
somnolentia,  889;  somnambulism, 
889;  drowsiness,  840;  bibliogra- 
phy. 841 

Sleep,  normal,  815 
unrefreshing,  887 
want  of  (insonmia),  821 

Sleep-drunkenness,  889 

Sleeping  attacks,  hysterical,  601 

Slumber,  hysterical,  601 

Smell,  brain  centre  for,  50 

hysterical  disturbances  of,  466 

Sneezing,  704 

Somnambulism,  889 
hysterical.  507 

Somnolence,  840 

Sonmolentia,  889 

Spasmodic  Neuroses,  661 

chorea,  661 ;  tetany,  682 ;  localized 
spasms,  688;  trismus.  688;  facial 
spasms,  690;  lingual  spasms,  692; 
spasms  in  the  domain  of  the  spinal 
accessory  nerve,  694 ;  spasms  of  the 
muscles  supplied  by  the  spinal 
nerves.  702 ;  spasms  of  the  respira- 
tory muscles,  703;  professional  neu- 
roses, 705;  convulsive  tics.  710: 
paralysis  agitans,  716;  Thomsen^s 
disease,  726 ;  paramyoclonus  multi- 
plex. 729 ;  bibliography.  781 

Spasms,  choreic,  668 

epileptic,  partial,  587 
facial,  690 

in  hysteria,  524 
symptoms,  691 
tn'utiiiont,  692 
form  of.  in  convulsive  tics.  710 
functional,  of  the  neck.  694 
in  paralysis  agitans.  716 
in  the  domain  of  the  hypoglossal 
nerve,  692 
of  the  spinal  accessory  nerve, 
694 
infantile  glottic.  608 
lingual.  692 
localized.  688 
masticatory.  688      *  * 

treatment,  690 
muscular,  at  the  beginning  of  volun- 
tary movcmfnts.  726 


Spasms  of   muscles   supplied    by   the 
spinal  nerves.  702 
of  paramyoclonus  multiplex,  729 
of  tetany.  683 

of  the  calf  muscles.  697.  708 
of  the  deltoid  muscle,  702 
of  the  diaphragm.  708 
of  the  iliac  muscle,  702 
of  the  latissimus  dorsi  muscle,  703 
of  the  pectoral  is  major  muscle,  703 
of  the  peroneus  longus  muscle,  708 
of  the  psoas  muscle,  702 
of  the  quadratus  lumborum  muscle. 

702 
of  the  respiratory  muscles,  708 
of  the  rhomboideus  muscle,  708 
of  the  serratus  magnus  muscle,  708 
of  the  subscapular  muscle.  708 
of  the  splenius  muscle,  702 
of  the  triceps  femoris  muscle,  708 
professional,  705 

treatment,  706 
respiratory,  708 
rhythmical  hysterical,  508 
Speech,  acquisition  of,  by  the  child,  764 
centres  for,  764 
definition  of.  763 
Speech,  Disorders  of,  768 

acquisition  of  language  by  a  child, 
764 ;  method  of  examination  in  dis- 
orders of  speech,  776;  stuttering, 
777;  stammering,  779;  syllable- 
stumbling.  781 ;  scanning,  781 ; 
aphasia.  782;  functional  disorders 
of  speech.  799;  deaf-mutism,  808; 
diagnosis  of  disorders  of  speech, 
804 ;  relation  of  disorders  of  speech 
to  insanity.  806 ;  medico-legal  rela- 
tions of  aphasia.  807 ;  bibliography, 
810 
Speech,  disorders  of.  aphasia,  788 

diagnosis  of.  804 

functional.  799 

hysterical,  588 

in  chorea.  802 

in  epilepsy.  808 

in  fevers,  802 

in  hysteria,  799 

in  toxic  states.  808 

method  of  examination  in.  776 

post-epileptic.  609 
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Speaeb,  diiordeni  of,  relalkm  of»  to.in- 
naitj.  806 
Mstiming,  Ttl 
stamineriiig,  779 
itatterfng,  777 
syllable-ctambliiig,  781 
proceesof,  788 

lelatkm  of  tito  right  and  Ml  hemi- 
spheres  la,  778 
Spinal  sooesBory  nerre,  BptmoB  in  the 
domain  of  the,  884 
eoid,  epilepsj  foUowhig  lesions  of 

the,  884 
irritation,  748,  760 
Splenins mnsde,  spasmsof,  708 
Stammering,  778 

oomMned  with  aphasia,  788 
hysterics],  584,. 801 
Status  epikpticus,  688,808 
traatnifltttof.847 
hystericus,  600^  888 
of  migraine,  608 
Stigmata  diaboli,  618 
epileptic.  818 
hysterical,  468 
Stomach,  hysterical  spssm  of  tiie,  688 
Stuttering.  777 

diagnosiB  of.  805 
hysterical.  801 
Subscapular  muscle,  spasm  of  the.  702 
Sydenham *8  chorea.  061 
Syphilis,  cerebral.  Ill,  312 
cerebrospiDal.  481 
bibliography.  485 
diagnosis.  484 
prognosis.  485 
symptoms,  481 
treatment.  485 
epilepsy  in,  621.  638 
meningeal,  418 

bibliography.  485 

course.  42S 

diagnosis.  427 

duration.  428 

location.  418 

of  the  convexities,  symptoms, 

425 
pathological  product,  418 
prognosis,  429 
symptoms.  421 
treatment.  480 


Sy^iHis  of    tiM    iotTacfamal 
lesdlag  to  apoplexy,  888 

Tabm.  hysterical  paeudov  S^ 

spasmodic,  137 
Teste,  brain  centre  for.  52 

hystericsl  disturhazsc«s  of.  488 
Testicles,  hystsrioil  jOTccticms  of  thm, 

660 
Tetani]to,886 
Tetanus,  intenniltcnt.  883 
Tetany.  888 

diagnosis,  887 

etiology,  888 

hysterical.  680 

pathdogicsl  anatomy.  885 

prodromes.  882 

prognosis,  885 

qrmptoma.862 

trsatment.  887 

Troussean'sslgn.  684.  8BS 
Tbalamoa,  qrmptoma  of  disease  tn  tiia, 

Thomson's  disoiSe,  728 

diagnosis,  799 

trsatment.  79U 
Thought,  dependence  of.  upon  words 

769 
Thrombosis  of  the  cerebral  vessels,  887 
of  the  dural  sinuses.  194 

bibliography.  208 

course.  201 

diagnosis.  201 

etiology.  195 

infective,  198 

marasmic,  198 

pathology.  196 

prognosis.  201 

symptoms,  198 

treatment.  202 
Tics,  convulsive,  710 

diagnosis.  714 

etiology,  714 

prognosis.  714 

symptoms.  710 

treatment,  715 
non-painful  spasmodic,  890 

treatment,  698 
rototory.  694 
Tongue,  spasms  of  the.  692 
Torticollis,  clonicotonic.  697 
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TortioolliB,  mental,  689 
spasmodic,  694 

central  origin  of,  699 

diagnosis,  700 

etiology,  694,  700 

symptoms,  694 

treatment,  701 
Tremor   following  intracranial  hemor- 
rhage, 282 
hysterical,  484 
of  paralysis  agitans,  717 
Triceps  femoris  muscle,  spasm  of  the,  708 
Trismus,  688 

treatment,  690 
Trousseau's  sign  of  tetany,  684,  685 
Trunk,  cortical  area  for  motion  of  the 

muscles  of  the,  38 
Tubercles,  solitary,  of  the  brain,  811 
Tuberculosis,  meningeal,  896 

bibliography,  414 

course,  408 

diagnosis.  409 

duration.  408 

etiology.  402 

morbid  anatomy.  406 

pathology.  405 

prognosis.  412 

symptoms.  896 

treatment.  418 
Tympanites,  hysterical,  544 


Urinary  organs,  hysterical  affections  of 

the,  547 
Urine,  changes  in.  in  hysteria,  497 
in  neurasthenia,  744 
in  paralysis  agitans,  724 
nocturnal  incontinence  of,  888 
Urticaria,  hysterical.  510 

VAGiNiBanjs,  hysterical,  550 
Vasculitis,  chronic  intracranial.  286 
,^'"^gilambulism.  508 

Vision,  disturbances  of,  in  ophthalmic 
migraine.  590 
Foerster*s  shifting  type,  in  neuias- 

thenia,  748 
hysterical  disturbances  of,  462 
Vomiting,  hysterical,  589 

Wet-brain.  886 

Willis,  hyperkinesis  of  the  accessory  of. 

694 
Word-blindness.  784.  794 
Woitl -deafness.  784.  789 
Words,  dependence  of  thought  upon,  769 

loss  of  memory  of,  788 

meaning  of,  764 

utterance  of,  766 
Writers'  cramp,  706 

treatment.  708 
Writing,  process  of,  774 
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Urethra,  hysterical  affections  of  the,  550     Zonkb,  hysterogenic,  478 
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